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1 .  Introduction 

Within  a  joint  effort  (and  supported  by  the  German  Ministry  of 
Research  and  Technology/BMFT )  between  the  Deutsche  Forschungs- 
und  Ver suchsanstalt  fur  Luft-  und  Raumfahrt  ( DFVLR ) ,  the  US 
Federal  Aviation  Administration  ( FAA ) ,  and  the  German  Ministry 
of  Transportation  (BMV),  propeller  noise  tests  were  conducted  in 
the  "Deutsch-Nieder landischer  Windkanal/German  Dutch  Wind  Tunnel 
( DNW ) "  to  develop  high  quality  propeller-acoustics  data,  which 
could  be  used  by  manufacturers  for  acoustic  design  purposes,  and 
by  researchers  to  validate  established  or  newly  developed  theo¬ 
retical  noise  prediction  methods. 

Specifically,  the  program  addressed  propeller  Mach-number  and 
disc-plane  attitude  effects  as  related  to  noise  certification 
test  and  evaluation  procedures.  Changes  in  Mach-number,  as  they 
affect  acoustic  data  adjustments,  were  explored  through  indepen¬ 
dent  variation  of  tunnel  flow  velocity,  propeller  rotational 
speed  and  ambient  air  temperature.  The  tests  on  the  effect  of 
in-flow  angle  on  propeller  noise  also  incorporated  the  influence 
of  a  typical  engine  nacelle  on  the  flow  field  and,  hence,  on  the 
propeller  noise. 

In  this  Appendix  the  results  from  the  basic  test-program  (Pro¬ 
peller  2:  Thickness  8.5%,  square  tip-shape)  are  documented  in 

\ 

terms  of  pressure-time  histories,  narrow-band  spectra  and  un- 

r 

weighted  as  well  as  A-weighted  overall  sound  pressure  levels, 
together  with  supplementary  information  nescessary  for  further 
data  interpretation.^  A  detailed  description  of  data-acquisit ion 
and  -reduction  techniques  is  provided  by  the  "Executive  Report" 


.ded  by  the  "Executive  Report" 


to  this  Appendix 


2 .  Microphone  Array 

A  total  of  seven  in-flow  microphones  were  positioned  in  the  ho¬ 
rizontal  plane  at  different  streamwise  locations  corresponding 
to  particular  geometric  radiation  angles  from  the  propeller  cen¬ 
ter.  Tv.’o  additional  microphones  were  positioned  in  the  plane  of 
rotation  (4  m  lateral  distance  to  the  propeller  axis)  at  angles 
of  ±  30  deg  respectively  above  and  below  the  horizontal  plane 
with  reference  to  the  propeller  center. 


M8  —  30°  Upwards 
M9  —  30°  Downwards 


-40°  nad'us  4  m 


Plane  of 
Rotation 


-  Flow^)> 


—  Propeller-axis 


In-flow  Microphone  Positioning 


3.  Environmental  and  Operational  Test-data 


In  the  following  table(s)  the  data-point  matrix  is  documented. 
These  table(s)  summarise  the  as-measured  data  and  characteristic 
propeller  operational  parameters  as  calculated  from  measured 
data . 
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The  following  tables  provide  unweighted  (OASPL)  and  A-weigh 
(Lft)  overall  sound  pressure  levels  from  quick-look  analog  da 
analysis  of  measured  data  for  all  data-points  and  microph 
positions  respectively.  Level-numbers  which  are  identified  w 


Acoustic  Pressure-time  Histories  and  Narrow-band  Spectra 


Acoustic  data  as  presented  in  ihis  section  have  been  derived 
from  a  computer  analysis  of  digitized  analog  tape-readings.  For 
each  data-point  and  microphone  position  respectively  the  data 
were  processed  and  are  presented  in  two  different  ways: 

a)  A  single  instantaneous  pressure-time  history  is  presented  and 
labeled  "Instantaneous  Time  History"  together  with  a  power 
spectrum  which  had  been  calculated  as  an  energy  average  of 
individual  power  spectra  corresponding  to  a  certain  number  of 
instantaneous  pressure-time  histories.  This  spectrum  is 
labeled  "Average  (xx)  Power  Spectrum".  The  "xx"  in  the  lable 
denotes  the  number  of  time  histories  averaged  in  that  parti¬ 
cular  spectrum. 

b)  A  certain  number  of  instantaneous  pressure-time  histories  is 
averaged  in  the  time-domain  and  the  resulting  pressure  aver¬ 
aged  time-history  is  labeled  "Average  (xx)  Time  History".  The 
"xx"  in  the  label  denotes  the  number  of  averaged  instantan¬ 
eous  time-histories. 


The  value  of  AP  in  the  brackets  behind  this  label  denotes  the 
maximum  peak-to-peak  pressure  amplitude  difference  in  %,  when 
referenced  to  the  minimum  peak-to-peak  pressure  amplitude 
difference  as  detected  in  the  "xx"  instantaneous  time  histor¬ 
ies.  The  magnitude  of  AP  can  be  taken  as  indicator  to  judge 
the  st at i onar i ty  (quality)  of  the  respective  data- record.  If 
the  value  of  AP  is  in  excess  of  496%  respective  data  are 
marked  with  a  triple  star  (***)  to  indicate  that  the  data  are 
heavily  distorted. 


From  the  pressure-averaged  time-history  a  pressure  level 
spectrum  is  calculated  and  labeled  "Power  Spectrum  of  Aver- 


aqed  Time  History" 
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AVERAGE  f  07  • 

TIME 

UISTPR i 

'  (.  A P  <  25  >. ) 

EPLfJi.'f.  N: 


4VSJ. 


PEAK  PRESSURE 


DATA  P0IN1  =  AC-J  _  _  RUN  :  S3 _ .  MR  : 

21  .6°  m-i:  .8684  n:  2700  rpm  v/u:  .242  <\> :  .0°  T: 


INSTANTANEOUS  TINE  HISTORY 


PflAX  =  7*  .5 


a  0 

Q_ 


.5 

TIME  -  REV. 


AVERAGE  (70)  POWER  SPECTRUM 


pm;n=  -3io. 


0P=  11.2  Hz 


i 


L  j 


E  90  II 


HARMONIC  NUMBER 


FREQUENCY 


3 


PEAK  PRESSURE 


DATA  POINT :  AC -3  RUN 


p:  21.6°  MH :  .8084  n :  2700  r-.-n 


2-2  v :  .0°  T: 


INSTANTANEOUS  TIME  HISTORY 


a  0 

CL 


.5 

TIME  -  REV. 


OMAX=  95. S 


PH1N=  -332. 


AVERAGE  <  70  )  POWER  SPECTRUM 


£  90 


HARMONIC  NUMBER 


0 


FREGiUENC  Y 


PEAK  pressure 


DAT  A  POINT  : _ A 1  - j _ RUN  °  83 _ MR  °  A  ] 

S:  21.8°  m:  .8684  n:  2760  rpm  v/u :  .242  <}) :  .0°  T:  288.2  K 


0  12  4  KIP 

FPEOUE'i"  i 


PEAK  PRESSURE 


DATA  POINT':  AC-  1  RUN  °  83 _ PIP  : 

P  :  21  .6°  r’h:  .3684  n:  2720  rpm  v'u:  .242  <{> :  .0°  T: 


-^00 


PHIN=  -271  .0 


PEAK,  pressure 


DATA  POINT  :  AC- 


RUN  “  83 


no  =  5 _ ; 


:  21.6°  NH :  .  8G84  n:  2700  rpm  v  •'  u :  .242  <f) :  .0°  T: 


TIME  -  REV. 


.  POWER  SPECTRUM  or  AVERAGE  TIME  HISTORY 
,J0  ( -  7  - — r - 


OF  =  !  1  .2  H. 


PEE SUE V.  : 


PEAK  PRESSURE 


DATA  DO  I  NT  AC"-"  3  /DUN  « 

p  :  21  .6°  MH :  .8634  n:  2730  rprr,  .-'u: 

INSTANTANEOUS  T  HIE  HiSTORT 
200  [— 1 - 1 - 1 - 

100 

o  0 
Q. 

I 

-100 

-200 

-300 

-400 


-500  1 - 1 - 1 - 

.0  .5 

TINE  -  REV. 


HARMONIC  NUMBER 


2 


FREQUENT,  t 


PLAk'  PRESSURE 


DATA  POINT °  AC -3  RUN  ° 

P:  21.6°  MH :  .888-*  n:  2780  rpm  v  u: 


n  :  n  20 

HAPilLVIiL  '•iU,‘:.4.r 

—  ’  1  1 
0  !  2 

f;RLijUL::r  1 


PEAk  PRESSURE 


DATA  POINT  :  AC-3  RUN °  83 


UP 


p:  21.6°  MH :  .8684  n:  2700  r  pm  v/u:  .242  4> :  .0°  T:  288.2  K 


AVERAGE  <  64  TIPE  :  '3-  ;  (  jp  <•  49G  ’. > 


I  2  3  KHz 


0 


F  PFQUL r;i  t 


PEAK  PRESSURE 


DATA  POINT  ■  AC-3  RUN  :  83 _ nP_:_ 

P:  21.6°  flH :  .8684  r, :  2700  rpm  vAj:  .242  p :  .0°  T: 


L 


TIME  -  REV. 


i - ■ - - - r 

0 


*’s 

<*-  X  . 


1 


2 

RREQUENC  f 


3 


rPL  -  DB  RE  EE-5  Pa  PEAK  PRESSURE 


DATA  POINT  :  AC _ RIJ Nj  80  NP  :  1 _ 

p:  21.6°  F1H :  .7850  n :  2400  rpm  v/u :  .302  4> :  .0°  T:  287.2  K 


tihe  -  rev. 


R  I  2  3 


Ki-T.lJI  IC.NT  r 


kt-*z 


SPL  -  DB  kE  2E-3  Pq  PEAK  PRESSURE 


VTA.  POINT  :  AC-4  RUN  °  80 _ NP  :  0 _ 

21  .8°  MH :  .7850  n:  2400  rpm  v  7u :  .302  ^ :  •  0°  T  :  287.2  V 


.0  .5  i  .0 


TIME  -  REV. 


E REQUEUE  ' 


PEAK  PRESSURE 


DATA  POINT  :  AC-4  RUN  °  80  flP  = 

(5:  21  .G°  MH :  .7850  n :  2400  rpm  v/u:  .802  c|> :  .0°  T: 


AVERAGE  <65  >  T!  ME  HIST  OR  r  ■  JP  <  56  /.  ) 


PMAX  =  13.5 


PMP!=  -5B.3 


TIME  -  REV, 


POWER  SPECTRUM  OF  AVERAGE  TIME  HISTORY 


m  90  M  I  m 

.  h  i!;:h 


.T  ,  ;  .i  t-  |M 

Ai_  *  it; 


!  i1  il  * ! ; 


V  M  V;.|!fj!l  I'  H 
'  !l  U 


50  1 - 

0 


‘  i  M  i  | 

'«  rnn 


OF-  13.0  Hz 


n'xlMii 


20 

HARMCN I  6  NUMBE' 


f '  r*  L  C  U  L;  Tn  A 


PEAK  PRESSURE 


DATA  POINT:  AC-4  RUN:  80  MP :  4 

0:  21.6°  m:  .7850  r>:  2400  rpm  v/u:  .302  4> :  .0°  T:  287 


INSTANTANEOUS  TINE  HISTORY 


0 


FREQUENCY 


DATA  POINT:  AC 


RUN  :  80 


UP 


cr 


p:  21  .6°  riH :  .  7030  n:  2-100  rpm  v.-'u:  .302  <j> :  .0°  T  :  287 


0  10  20  33  40 

hap: ion ic  nun?E~ 


3 


FRfCKJEM-  i 


|C Tj 


5FL  -  DB  PE  EE -5  Pa  PEAK  PRESSURE 


DATA  POINT ° _ AC -A  R UN  °  90  NR :  6 _ 

0:  21  .S°  MH:  .7353  n:  2400  rpm  v  u=  .302  <|> :  .0°  T:  2S7.2  k 


TIME  -  REV. 


HARMONIC  NUMBER 


0  I 


FREOUENn 


2 


3 


PEAK  PRESSURE 


DATA  POINT  °  AC-4 _ RUNLi _80 _ 

£  :  21  .6°  ilH :  .7850  n:  2400  rpm  v-'u:  .302  cj> : 


INSTANTANEOUS  TINE  HISTORY 


o  0 
Q. 


.5 

TIME  -  REV. 


AVERAGE  (69)  POWER  SPECTRUM 


a 

a. 

in  110 
1 

LU 

(N 

a  100 


20 

HARMONIC  NUMBER 


0 


FREQUENCY 


2 


3 


PEAK  pressure 


□  AT A  POINT  :  AC-1 


RIJN  0  80 _ i'iP  “  9 

[3:  21.6°  flH :  .7850  n:  2400  rprr:  .  u:  .  302  4> :  .0°  T:  23 


AVERAGE  <  69  )  TIME  HlGTOPr 


0  ! 

(  REij  r 


.3 


PEAK  PRESSURE 


fDATA  POINT  o  AC -5 _ RUN  :  81  MR 

p:  21.6°  MH :  .8740  n:  2700  rpm  v.'u:  .287  <j> :  .0°  X: 


AVERAGE  ( 7C  >  TIER  HISTORY  <  AP  <  HI  V.  ) 


TIME  -  REV. 


POWER  SPECTRUM  OF  AVERAGE  TIME  HISTORY 

120  p - 1 - — - 1 - 


110  I- 


HARMONIC  NUMBER 


0 


EREUUENC r 


PEAK  PR 


PEAK  PR 


PEAK  PRESSURE 


:  21.6°  MH :  .8743  n:  2703  rpm  v/u: 


T I  HE  -  REV. 


HARMONIC  NUMBER 

0^23 

FREQUENCY 


PEAK  pressure 


DATA  POINT  °  AC-5 


TIP  :  5 


RUN °  HI 


21.6°  riH :  .  8740  n:  2700  rp:r,  v  u : 


AVERAGE  t70>  T  1  ME  HISTORf  <  JP  <  ?S  > 


V: 


0°  T:  233.0 


PHAa=  85. 4 


PHINA  -241 . 


TIME  -  REV. 


ni  PpWER_SfTr_TPHM  OP  AVERAGE  TIME  H1STQRT 


a:  103 


ill! 


DF-  11.2  Hz 


w  MM  1 1 1  Is !MM I II 
lIJi  JMIMMH  1  MM  !  , 

I  SiiJjlij ,  ,|  III  |  ,1 A  i!  Iliij  ij  ij  i:  |  I,  ij  j!  i  ■;  j  ■  I '  i  |  j 

83  ]  In  ■.*  *  M  n 

™  I  ilii,  11  I  " 

0  10  20  30 

HARMONIC  NUMBER 


0 


FPEQUENi.  T 


SPL  -  DB  RE  2E-5  Pa 


DATA  POINT:  AC-5 _ RUN:  91  MP :  6 

f:  21  .6“  m:  .8748  n :  2700  r-pm  v'p:  .287  ijj :  .0“  T:  23S.0 


i - - - 1 — - - — ‘ — r - 1 — 1 - ■ - - - t  - — * -  i - — • — 

0123  KHz 

FREQUENCY 


PEAK  PR 


PEAK  PRESSURE 


DATA  POINT  °  AC-5  RUN  °  81  PIP:  9 _ 

p:  21.6°  MH :  .8740  n:  2700  rpm  v/u :  .267  9:  .0°  T:  288.0  K 


TIME  -  REV. 


1 - 1 - — - f - - i - * - ■ - -j 

0  10  20  33 


HARMON  !C  NUMBER 


0  1  2  3  PH? 

freqijem:  t 


SPL  -  DB  RE  2E-5  Po  PEAK  PRESSURE 


DATA  POINT  :  AC-7 _ RIJN. °  82  MR  ■  1 

P:  21.6°  flH :  .7209  n:  2189  rpm  v  u:  .331  <j) :  .0°  T:  288.1  K 


TIME  -  REV. 


0  1 


PREUUENC  ( 


KHz 


SPL  -  08  RE  2E-5  Po  PEAK  PRESSURE 


DATA  POINT"  AC-7 _ RU  N_:  __ 8.2  _ J1  P_ 

P:  21  .G°  MH:  .7209  r> :  2189  rp<n  v/u:  .331  :  .0°  T: 

„„  instantaneous  tine  history 


PMAX-  17.; 


-30  L- 


-40  - 

-50  - 

.0 


pniM=  i 


_ I _ _ _ _ L 

.  5 

TINE  -  REV. 


0  :  2 


FREQUENCY 


SPL  -  QB  FE  EE -5  Po  PEAK  PRESSURE 


DATA  POINT  ■  AC -7 _ RUN  :  _32...  NR  ° 

p:  21  .6°  flH :  .7209  n :  2^89  rpn  v  -'u :  .331  -J) :  .0°  T:  2S8 . 1  k 


TIME  -  REV. 


HAr  ME N  1 1  ■  >Hf  ■' 


[1  1  ?  KP- 


FFEOUEM 


loo 


DATA  POINT:  A f>7 _ F 

P:  2  1  .  S°  Hr! :  .7209  n:  2189  rpm 


INSTANTANEOUS  TINE  HISTORY 


0  10  20 

HARMONIC  NUMBFC. 


FREQUENCY 


DPI  -  08  RE  EE-5  Pa  PEAK  PRESSURE 


I  DAT  A  POINT:  AC-7  ""  RijN  ~82 

p:  21.6°  MH:  .7209  n:  2189  rpm  v/u:  .33! 


-30 

--*0 


.0  .5 

T  I  ME  -  REV. 


P 


1 


FPEQUEM 


t'Sv/v: 


SPL  -  08  RE  2E-5  Po 


0 


1 


DATA  POINT  °  BC-1  RUN °  77  HP  :  2 

p:  20.7°  MH :  .5732  n:  1800  rpm  v-'U :  .179  c|> :  .0°  T:  28 


AVERAGE  <  55  >  TIME  HISTORY  c  *=>  <  25  '.  > 


.5 

TIME  -  REV. 


. POWER  SPECTRUM  CE  AVERAGE  TIME  HISTORY 
”0  I - - -  ' - 1 - 1 - 


DF=  7.5  Hz 


a.  80 


HARMONIC  MUMPER 


FRECUENi  r 


DATA  POINT  o  BC -  1 _ RUN:  77 

P:  20.7°  HH :  .7732  n •  1 S20  rpm  v  'u :  .175 


INSTANTANEOUS  TINE  HISTORY 


01  g 

c/i  u 


.5 

TINE  -  REV. 


AVERAGE  (68)  POWER  SPECTRUN 


phin=  -.6 


DF=  7.5  Hz 


20  30 

HARNONIC  NUNSEP 


FREQUENC r 


DATA  POINT  :  BC~  1 _ RUN  :  77  ~ _ NR  :  7  1 

p:  20.7°  HH:  .5732  r«:  1803  rpm  vAj:  .179  a  :  .0°  T  :  23-3.8  X 


i _ i _ i _ i _ j 

.0  .5  I  .0 

TIME  -  REV. 


0  10  20  30  40 

HARMONIC  NUMBER 


-i - - - - r 

I 


FREQUENCE 


0 


2 


^Pl  -  G3  F E  2E-5  Pq  PEAK  PRESSURE 


DATA  POINT:  BC-2 _ RUN i_7G _ IN Pj. ,1 _ __ 

p:  20.7°  MH :  .6687  n:  2  ICO  rp-n  v  :  .179  6:  .0°  T:  195.6 


TIME  -  PEV. 


0 


EPE'GJENC  i 


SPL  -  DB  PE  2E-5  Po  PEAK  PRESSURE 


I 


DATA  POINT:  BC-2 


RUN :  76  HP  °  2  _ | 

0:  20.7°  riH :  .6687  n:  2100  rpm  v'u:  .179  <j> :  .0°  T:  286.6  K 


0  i  2  KHz 

FREQUENCY 


SPL  -  D8  RE  2E-5  Pa  PEAK  PRESSURE 


DATA  POINT  °  B  C - 0  BUN  °  / b 


nr  : 


P:  20.7°  MH:  .  b687  n:  2100  rpm  w'u:  .179  4> :  .0°  T 


INSTANTANEOUS  T I  HE  HISTORY 


TIME  -  REV. 


AVERAGE  <68)  POWER  SPECTRUM 


OF=  8.7  Hz 


20 

HARMONIC  NUMBER 


0 


1 


FREQUEMC 


2 


DATA  POINT:  BC 


RUN 


NP  : 


P  :  20.7°  MH :  .bS87  n:  21G3  rp'n  v'u :  .179  4> :  .0°  T 


INSTANTANEOUS  TINE  HISTORY 


<S>  _  1  n 
CO  1  u 


TINE  -  REV, 


AVERAGE  <  59  >  POWER  SPECTRUN 


m  100 

i 

UJ 

(N 

UJ 

&  90 


20 

HARNONIC  NUMBER 


FREQUENCY 


SPL  -  DB  PE  Z-E-5  Pa  PEAK  PRESSURE 


_PAT  A_  POINT:  SC -2 _ RUN  :  76 _ IIP  :  5 _ ] 

P:  20.7°  m:  .6627  n:  2100  rpm  v/u  :  .172  6:  .0°  T:  266.6  K 


1 


FREQUENT  i 


PEAK  PRESSURE 


DATA  POINT  :  BC-2  RUN:  76 


HP  : 


:  23.7°  ffH :  .3687  n:  2133  rp-n  v/u:  ,:”S  j : 


INSTANTANEOUS  TIME  HISTORY 


PMIN=  -.5 


TIME  -  REV. 


AVERAGE  (66)  POWER  SPECTRUM 


OF=  8.7  Hz 


\7a^v 


20 

HARMONIC  NUMBER 


0 


1 


FREQUENCY 


PEAK  PRESSURE- 


[  DATA  POINT  “  r  •>  i .  k  IJN) ' '  7g“  r_i  P_:_ 

p:  20.7°  HH:  .6687  n :  2100  rprr>  /  u :  .179  :  .0°  T: 

AVERAGE  <6S>  TIME  H 1  ST OR  I  <  JP  -  25  \  ' 


HArllOrilC  NUEEF.. 


0  I 

FREQUENCY 


RE  2E-5  Pa  PEAK  PRESSURE 


SPL  -  OB  RE  2E-5  Po  PEAK  PRESSURE 


DATA  POINT  :  BC-3  _ RUN:  75  MR:  2 

p:  20.7°  m:  .7644  n:  240?  rpr,  .  u:  .'  -0  v:  .C°  T  :  2. 


TIME  -  REV. 


I - i - 1 - - - H* - “ — - ( 

0  '0  20  30  40 

HARMONIC  NUMBER 


2 


0 


FRECUEN'_  i 


3 


PEAK  PRESSURE 


T  • 


DATA  POINT  °  8C-3 _ RUN }  75 

P:  20.7°  n H  :  .7044  n :  2400  rpm  v/u:  .'80 


MR  : 


INSTANTANEOUS  TINE  HISTORY 


.5 

TINE  -  REV. 


AVERAGE  <  69  )  POWER  SPECTRUN 


m  100 
i 


£  90 


M  i1 


DF=  10.0  Hz 


20 

HARMON  I C  NUMBER 


0 


1 


FREQUENCY 


2 


PEAK  PPtrS.vURb  *  r  a 


DATA  POINT:  BC-? _ fi'D  D  :  75  _ _ IIP  : 

0  :  20.7°  MH:  .7644  n:  j  -CJ  .  •  :w  ?:  .0“  : 


•43 


20 


0 


-20 


-40 

-E0 


-80 


-  1  Gi 


AVERAGE  '  8  D  >  T  Jf'E  hIStG-’' 


.0  ,'i 


TIDE  -  REV. 


SPL  -  DB  RE  2E-5  Pa  PEAK  PRESSURE 


DATA  POINT  : ^ _ _B(> 3 _ RUN  =  75  NP  :  7 _ I 

P:  20.7°  m:  .7644  n :  2400  rp.n  v/u=  .ISO  <|) :  .0°  T:  286.6  K 


TIME  '  REV. 


( — - - — - — - — ■ — nr - - - - — — > - 1 - -  “  i 

0124  KHr 

FREQUENCY 


PRESSURE 


DATA  POINT  °  BC-A  RUN  -  73 


UP  : 


P:  20.7°  MH :  .8762  n:  2100  rpm  vyu-  .229  :  .0°  T:  285.9  K 


1(>  AVGPAGE  a:1?)  TIME  HISTOPT  <  &P  <  EG  v.  > 


pn/.x-  •).( 


UJ 

ac 

0 


TIME  -  REV. 


POWER  SPECTRUM  OF  AVERAGE  TIME  HISTORY 


u  : 

°lJ  jil  !'  i 


l  ;!  "  " 

i  I  .!  , 


50  1 - 

0 


'j'.'l’n'fTM  ,  I 

1  i  -  If  t  ,4'ih  _ Lai 


DF  =  8.7  H2 


20 

HARIIOM I C  riUMFE- 


DATA  POINT :  BC-4 _ RUN  :  73 

P  :  20.7°  flH:  .G7G2  n:  2100  r pm  v/u:  .229  4> : 


INSTANTANEOUS  TIME  HISTORY 


'■n  - 1  a 
</>  ' u 


.5 

TIME  -  REV. 


AVERAGE  <  70 )  POWER  SPECTRUM 


in  90 

i 


a;  80 


HARMONIC  NUMBER 


FREQUENCY 


PEAK  PRESSURE 


OB 


SPL  -  DB  RE  2E-5  Pa  PEAK  PRESSURE 


DATA  P 0 

p:  20.7°  MK : 


2 i CU  rpm 


v  -•  u  : 


<i> :  •  *J 


T  ; 

.-:7G. 


BC- 


0  10  20  30  -11 

HARMONIC  NUMBER 


1 


FREOUtNCT 


1 


f-  RE.ijULN1-  f 


PEAr  PRESSURE 


1 


FRdJJfcNCr 


SPL  -  DB  RE  2 E-5  Pq  PEAK  PRESSURE 


PRESSURE 


PEAK  PRESSURE 


DATA  POINT  °  BC-4  RUN  °  73  HP  °  9 

i:  20.7°  MH:  .6762  n:  2100  rpm  v/u:  .229  <|> :  .0°  T:  285.9  K 


TIME  -  REV. 


0 


1 


K  *  i 


f REQUEUE T 


2 


SPL  -  DB  RE  2E-5  Pa  PEAK  PRESSURE 


HAPPEN !  f.  N'jriBFP 


SPL  -  D?  RE  2E-5  Fj  PEAK  PRESSURE 


!)>>» 


PEAK-  pressure 


DATA  POINT:  BC~5 _ RUN:  72  IIP  :  A 

f-:  20.7"  MH:  .7671  n:  2400  ppm  v/u:  .202  i|> :  .0"  T:  286.9  K 


AVERAGE  cE°7  TING  HISTORY  (  AP  <  25 


^  -U U U__-U 11  iL  -X! - ^ - - - j 

0  10  20  30  HO 


HA  ROOM  If  Nil,' 'HER 

0  12  3  KH2: 

T  RLUUEMi:  f 


DATA  POINT;  BC-0 


RUN 


20.7°  MH :  . 7S7 1  n:  2400  rpm  v/u 


T:  286.9  K 


AVERAGE  (53)  TIME  HISTORY  < AP  <  25 


PEAK  PRESSURE 


DATA  POINT:  BC-6 


RUN  °  70 


UP  :  1 


20.7°  MH :  .8775  n:  2700  rpm  v-'u:  .  2GS  <J> :  .0°  T:  285.  S  K 

AVERAGE  <  50  >  T  I  ME  HISTuP  r  <.  £P  <  14-1  V 


PEAK  PRESSURE 


DATA  POINT  ■  BC-G  RUN  °  70  HP  ° 

20.7°  ilH :  .8775  n:  2700  rpm  v/u:  .26S  «J> :  .0°  I: 


200  r 


AVFPADE  CR0>  TIi'lE  HISTORY  <  AP  <  25  V. ) 


o  0 
n_ 


PI1AX=  33.8 


FniN’i  -233 
_ I _ _ _ 


T I  HE  -  REV  . 


POWER  SPi-CTEUU  OF  AVERAGE  USE  H l S.TC  ?: ; 


jl  |  j  h< 

!*  98  Lilli  hill!  j  £  j  | 

?  llif/liii  j  Ml!!  M 

a 63 ■')  Lii1  i,ii,  .!  i.  a 

•7.-.  .  I  !  ■  T  ll!  i'JIM  T:!il!l  Ml  I  i  i  ‘ill  1  '  I 


iiWpilli1  'mil 


j(|P  T  if  ih^i.GhhilU 

c.R  _  Jl  in  J. LI  .lI  i  ..vi  IL.r  L„, 


HA  Kill;*.  I  C  * .  ”  ”  „  ' 


f-kl  i .  ■  ■  f  fi 


f- EAK  PRESSURE 


PEAK  Pk 


DATA  POINT  :  BC-6 


RUN  :  70 


AK  PRESSURE 


DATA  PO  IN  I  :  BC-6  I RUN J Z_\  _ NP_: 

P:  20.7°  flH :  .9064  n=  2800  rpm  v-'u :  .290  •;> :  .8°  7 


HARUi ,‘iu:  t,;."1:!.? 


PEAK  pressure 


p  m  -in 
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From  all  spectra  of  averaged  time-histories  the  harmonic  pres¬ 
sure  levels  are  determined  under  the  presupposition  of  a  10  dB 
signal-to-noise  ratio,  and  are  submitted  to  the  A-weighting 
function.  Both  linear  and  A-weighted  harmonic  levels  as  well  as 
the  respective  overall  pressure  levels  (calculated  from  the 
energy  sum  of  harmonic  levels)  are  listed  in  the  following 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  6 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  7  (  PITCH  ANGLE:  21.6  DEG  ) 
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DNW  PROPELLER  NOISE  TEST 
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| |  560.0 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  5  (  PITCH  ANGLE:  20.7  DEG  ) 


DATA -POINT  /  RUN 

BC-2  /  76 

. + - + - 

F  |  SPL  |  SPI 


1 

||  60.0 

106.0 

I 

79.8 

II  70.0 

111.4 

1 

85.2 

II  80.0 

1 

117.4 

1 

94.9 

2 

||  120.0 

100.4 

1 

84.3 

II  140.0 

107.3 

1 

91.2 

II  160.0 

1 

112.6 

1 

99.2 

3 

||  180.0 

93.0 

! 

82. 1 

II  210.0 

99.6 

1 

88.7 

II  240.0 

1 

110.4 

1 

101.8 

4 

||  240.0 

83.5 

1 

74.9 

II  280.0 

99.0 

1 

90.4 

||  320.0 

1 
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1 

106.8 
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j|  300.0 

83.5 

1 
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98.2 

1 
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1 

109.2 

1 
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! 

74.6 
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91.0 
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86.2 
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1 
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81.3 
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45.4 
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M  1360.0 

1 

77.2 

1 
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0.0 
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0.0 
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1 
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1 
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0.0 
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0.0 
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22 
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0.0 
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0.0 
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67.7 
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1 
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64  .  1 
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0.0 
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1 
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1 
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1 

58.7 

1 

59.9 
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0.0 
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1 
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1 

0.0 
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1 

0.0 
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1 
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1 
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1 
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1 
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1 
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30 
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1 
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I 
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1 

0.0 

1 

0.0 

31 

| |  1860.0 

0.0 

1 

0.0 

j  |2170.0 

0.0 

1 

0.0 

|  j 2480.0 

1 

0.0 

1 

0.0 

32 

| j 1920.0 

0.0 

1 

0.0 

j  |2240.0 

0.0 

1 

0.0 

| |2560.0 

! 

0.0 

1 

0.0 

33 

j | 1980.0 

0.0 

1 

0.0 

j  |2310.0 

0.0 

1 

0.0 

j  |  2640 . 0 

1 

0.0 

1 

0.0 

34 

j |2040.0 

0.0 

1 

0.0 

j  | 2380.0 

0.0 

1 

0.0 

j  j  2720.0 

1 

0.0 

1 

0.0 

35 
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0.0 

1 

0.0 

| (2450.0 

0.0 

1 

0.0 
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! 

0.0 

1 

0.0 

36 

| |2160.0 

0.0 

1 

0.0 

| (2520.0 

0.0 

1 

0.0 
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1 

0.0 

1 

0.0 

37 

| |2220.0 

0.0 

1 

0.0 
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0.0 

I 

0.0 

| 12960.0 

1 

0.0 

1 

0.0 

36 

|  |2280.0 

0.0 

1 

0.0 
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0.0 

1 

0.0 

|  |  3040.0 

1 

0.0 

1 

0.0 

39 

| |2340.0 

0.0 

1 

0.0 
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0.0 

1 

0.0 
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1 

0.0 

1 

0.0 

40 

| |2400.0 

0.0 

1 

0.0 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  6  (  PITCH  ANGLE:  20.7  DEG  ) 


4 . - . 
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1 
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4 
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1 
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1 

42.9 
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1 
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1 
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1 
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1 
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10 
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1 
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11 
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1 

0.0 

1 

0.0 

1 

12 

||  720.0 

1 

0.0 

1 

0.0 

1 

13 

||  780.0 

1 

0.0 

1 

0.0 

1 

14 

||  840.0 

1 

0.0 

1 

0.0 

1 

15 

| |  900.0 

1 

0.0 

1 

0.0 

1 

16 

||  960.0 

1 

0.0 

1 

0.0 
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17 

| | 1020.0 

1 

0.0 

1 

0.0 

1 

18 
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1 

0.0 
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1 
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1 

0.0 
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28 
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29 
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0.0 

1 

0.0 
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30 
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1 

0.0 

1 

31 

|  j  1860.0 

1 

0.0 

1 

0.0 

1 
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| j 1920.0 

1 
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1 
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1 

0.0 
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34 

j |2040.0 

1 

0.0 

1 

0.0 
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35 

||2100.0 

1 

0.0 

1 

0.0 

1 

36 
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1 

0.0 

1 

0.0 
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1 
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1 

0.0 
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0.0  j 
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0.0  j 

0.0 
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0.0 
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0.0 
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0.0 
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0.0 
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0.0  1 

0.0 
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0.0  I 

0.0 

||  980.0 

0.0 

1 

0.0 

||1120.0 

1 

85.6 

85.6 

15 

||  760.5  | 

0.0  j 

0.0 

|  |  1050.0 

0.0 

1 

0.0 

| | 1200.0 

1 

84.0 

84.6 

16 

||  811.2  | 

0.0  1 

0.0 

|  |  1120.0 

0.0 

1 

0.0 

|  |  1280.0 

1 

84.3 

84.9 

17 

||  861.9  | 

0.0  j 

0.0 

M1190.0 

0.0 

1 

0.0 

| | 1360.0 

1 

77.0 

77.6 

18 

|  |  912.6  | 

0.0  I 

0.0 

|  |  1260.0 

0.0 

1 

0.0 

| | 1440.0 

1 

75.3 

76.3 

19 

||  963.3  | 

0.0  j 

0.0 

j  |  1330.0 

0.0 

1 

0.0 

|  |  1520.0 

1 

75.1 

76.1 

20 

I  |  1014.0  | 

0.0  i 

0.0 

|  |  1400.0 

0.0 

1 

0.0 

| | 1600.0 

i 

70.4 

71.4 

21 

|  |  1064.7  | 

0.0  1 

0.0 

j  |  1470.0 

0.0 

1 

0.0 

| | 1680.0 

1 

67.4 

68.4 

22 

1  1  1115.4  | 

0.0  1 

0.0 

| | 1540.0 

0.0 

1 

0.0 

| | 1760.0 

1 

66 . 4 

67.4 

23 

M1166.1  | 

0.0  j 

0.0 

|  |  1610.0 

0.0 

1 

0.0 

|  |  1840.0 

1 

61.6 

62.8 

24 

M1216.8  | 

0.0  1 

0.0 

j  j  1680.0 

0.0 

1 

0.0 

| | 1920.0 

1 

0.0 

0.0 

25 

i  |  1267.5  | 

0.0  j 

0.0 

| | 1750.0 

0.0 

I 

0.0 

| |2000.0 

1 

0.0 

0.0 

26 

|  |  1318.2  | 

0.0  1 

0.0 

|  j 1820.0 

0.0 

1 

0.0 

| |2080.0 

! 

0.0 

0.0 

27 

| | 1368.9  | 

0.0  j 

0.0 

j  | 1890.0 

0.0 

1 

0.0 

| |2160.0 

1 

0.0 

0.0 

28 

| | 1419.6  | 

0.0  1 

0.0 

| | 1960.0 

0.0 

1 

0.0 

| |2240.0 

1 

0.0 

0.0 

29 

| | 1470.3  | 

0.0  I 

0.0 

| | 2030.0 

0.0 

1 

0.0 

j  |2320.0 

1 

0.0 

0.0 

30 

|  |  15  21.0  | 

0.0  1 

0.0 

| |2100.0 

0.0 

1 

0.0 

j  |2400.0 

1 

0.0 

0.0 

31 

M1571.7  | 

0.0  1 

0.0 

| |2170.0 

0.0 

1 

0.0 

| |2480.0 

1 

0.0 

0.0 

32 

| | 1622.4  | 

0.0  j 

0.0 

j  |2240.0 

0.0 

1 

0.0 

j  |2560.0 

1 

0.0 

0.0 

33 

|  |  1673.  1  | 

0.0  j 

0.0 

j  | 2310.0 

0.0 

1 

0.0 

| |2640.0 

1 

0.0 

0.0 

34 

| | 1723.8  j 

0.0  1 

0.0 

j  |2380.0 

0.0 

1 

0.0 

| |2720.0 

1 

0.0 

0.0 

35 

1 1 1774.5  | 

0.0  1 

0.0 

| |2450.0 

0.0 

1 

0.0 

| | 2800.0 

1 

0.0 

0.0 

36 

|  j 1825 . 2  j 

0.0  1 

0.0 

j  |2520.0 

0.0 

1 

0.0 

j  |2880.0 

1 

0.0 

0.0 

37 

| | 1875.9  j 

0.0  j 

0.0 

j  |2590.0 

0.0 

1 

0.0 

j  |2960.0 

1 

0.0 

0.0 

38 

||1926.6  | 

0.0  1 

0.0 

| |2660.0 

0.0 

1 

0.0 

| | 3040.0 

1 

0.0 

0.0 

39 

| | 1977.3  | 

0.0  1 

0.0 

| 12730.0 

0.0 

1 

0.0 

j  j  3120.0 

1 

0.0 

0.0 

40 

|  |2028.0  j 

0.0  1 

0.0 

| | 2800.0 

0.0 

1 

0.0 

| | 3200.0 

! 

0.0 

0.0 

|112.2 


|120.2  |111 


FREQUENCY  HZ 

SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 
A -WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  6  (  PITCH  ANGLE:  20.7  DEG  ) 


DATA 

-POINT  /  RUN 

B 

C-4  /  73 

-.1 - j - 

FREQUENCY  HZ 

SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 
A -WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PROPELLER  NOISE  TEST 

MICROPHONE:  MP  7  (  PITCH  ANGLE:  20.7  DEG  ) 


1 

1 

DATA -POINT  / 

RUN 

1 

1 

|  BC- 

7  / 

74 

1  1  BC- 

4  / 

73 

1  1  BC- 

5  / 

72 

1 

1 

_  A. 

1 

HN 

II  F  | 

SPL  | 

SPLA 

II  F  | 

SPL 

SPLA 

1  1  F 

1 

SPL 

1 

SPLA 

1 

+ 

— 

-++ . + 

- + 

-++ - + 

. 

-++ . 

-+ 

-+ 

-+ 

1 

II  50.7  | 

83.9  | 

53.7 

II  70.0  | 

107.1 

80.9 

||  80.0 

1 

114.0 

1 

91.5 

1 

2 

1 1  101.4  | 

53.3  j 

34.2 

II  140.0  j 

96.7 

80.6 

jj  160.0 

1 

104.9 

1 

91.5 

1 

3 

II  152.1  | 

0.0  j 

0.0 

jj  210.0  | 

88.6 

77.7 

I j  240 . 0 

1 

104.2 

1 

95.6 

1 

4 

II  202.8  j 

0.0  j 

0.0 

II  280.0  j 

70.9 

62.3 

II  320.0 

1 

94.2 

1 

87.6 

1 

5 

||  253.5  | 

0.0  j 

0.0 

j|  350.0  | 

0.0 

0.0 

II  400.0 

1 

88.9 

1 

84. 1 

1 

6 

j|  304.2  | 

0.0  j 

0.0 

II  420.0  j 

0.0 

0.0 

II  480.0 

1 

82.4 

1 

79.2 

1 

7 

II  354.9  | 

0.0  | 

0.0 

j |  490.0  j 

0.0 

0.0 

jj  560.0 

1 

81.0 

1 

77.8 

1 

8 

||  405.6  | 

0.0  j 

0.0 

j]  560.0  j 

0.0 

0.0 

II  640.0 

1 

74.8 

1 

72.9 

1 

9 

II  456.3  | 

0.0  j 

0.0 

jj  630.0  j 

0.0 

0.0 

||  720.0 

1 

73.1 

1 

72.3 

1 

10 

|  |  507.0  | 

0.0  j 

0.0 

II  700.0  j 

0.0 

0.0 

||  800.0 

1 

69.6 

1 

68.8 

1 

11 

II  557.7  | 

0.0  | 

0.0 

jj  770.0  j 

0.0 

0.0 

jj  880.0 

1 

69.1 

1 

68.3 

1 

12 

||  608.4  | 

0.0  j 

0.0 

jj  840.0  | 

0.0 

0.0 

||  960.0 

1 

0.0 

1 

0.0 

1 

13 

II  659.1  | 

0.0  | 

0.0 

jj  910.0  j 

0.0 

0.0 

j  j 1040.0 

1 

0.0 

1 

0.0 

1 

14 

||  709.8  | 

0.0  | 

0.0 

jj  980.0  | 

0.0 

0.0 

j  |1120.0 

1 

0.0 

1 

0.0 

1 

15 

| j  760.5  j 

0.0  j 

0.0 

|  |  1050.0  j 

0.0 

0.0 

|  j  1200.0 

1 

0.0 

1 

0.0 

1 

16 

j|  811.2  j 

0.0  1 

0.0 

|  |1120.0  | 

0.0 

0.0 

| | 1280.0 

1 

u.O 

1 

0.0 

1 

17 

| |  861.9  | 

0.0  1 

0.0 

j | 1190.0  j 

0.0 

0.0 

| | 1360.0 

1 

0.0 

1 

0.0 

1 

18 

|  |  912.6  | 

0.0  j 

0.0 

|  |  1260.0  | 

0.0 

0.0 

| j 1440.0 

1 

0.0 

1 

0.0 

1 

19 

||  963.3  | 

0.0  j 

0.0 

j  |  1330.0  | 

0.0 

0.0 

|  j 1520.0 

1 

0.0 

1 

0.0 

1 

20 

1)1014.0  | 

0.0  I 

0.0 

|  |  1400.0  | 

0.0 

0.0 

| | 1600.0 

1 

0.0 

1 

0.0 

1 

21 

M  1064.7  | 

0.0  j 

0.0 

j  |  1470.0  j 

0.0 

0.0 

j  j 1680.0 

1 

0.0 

1 

0.0 

1 

22 

1 1 1115.4  | 

0.0  I 

0.0 

|  |  1540.0  j 

0.0 

0.0 

|  |1760.0 

1 

0.0 

1 

0.0 

1 

23 

j  |  1166. 1  j 

0.0  j 

0.0 

j  j  1610.0  j 

0.0 

0.0 

j  j  1840.0 

1 

0.0 

1 

0.0 

1 

24 

|  |  1216.8  | 

0.0  I 

0.0 

|  |  1680.0  j 

0.0 

0.0 

j  j  1920.0 

1 

0.0 

1 

0.0 

1 

25 

|  |  1267.5  | 

0.0  I 

0.0 

|  j  1750.0  j 

0.0 

0.0 

|  |2000.0 

1 

0.0 

1 

0.0 

1 

26 

|  |  1318.2  j 

0.0  1 

0.0 

|  |  1820.0  | 

0.0 

0.0 

| |2080.0 

1 

0.0 

1 

0.0 

1 

27 

|  j  1368.9  | 

0.0  1 

0.0 

j  j  1890.0  j 

0.0 

0.0 

j |2160.0 

1 

0.0 

1 

0.0 

1 

28 

|  |  1419.6  | 

0.0  j 

0.0 

|  j  1960.0  | 

0.0 

0.0 

| |2240.0 

1 

0.0 

1 

0.0 

1 

29 

|  |  1470.3  j 

0.0  j 

0.0 

j  |2030.0  j 

0.0 

0.0 

j |2320.0 

1 

0.0 

1 

0.0 

1 

30 

|  |  1521.0  j 

0.0  I 

0.0 

|  |2100.0  | 

0.0 

0.0 

j |2400.0 

1 

0.0 

1 

0.0 

1 

31 

1  1  1571.7  j 

0.0  j 

0.0 

||2170.0  | 

0.0 

0.0 

j |2480.0 

1 

0.0 

1 

0.0 

1 

32 

| | 1622.4  j 

0.0  I 

0.0 

|  |2240.0  | 

0.0 

0.0 

I  |2560.0 

1 

0.0 

1 

0.0 

1 

33 

| | 1673.1  j 

0.0  1 

0.0 

j  |2310.0  | 

0.0 

0.0 

j |2640.0 

1 

0.0 

1 

0.0 

1 

34 

| | 1723.8  | 

0.0  1 

0.0 

|  |2380.0  j 

0.0 

0.0 

|  |2720.0 

1 

0.0 

1 

0.0 

1 

35 

| | 1774.5  | 

0.0  j 

0.0 

j  |2450.0  | 

0.0 

0.0 

| |2800.0 

1 

0.0 

1 

0.0 

1 

36 

| | 1825.2  | 

0.0  I 

0.0 

|  |2520.0  j 

0.0 

0.0 

|  (2880.0 

1 

0.0 

1 

0.0 

1 

37 

j  | 1875.9  j 

0.0  j 

0.0 

|  (2590.0  j 

0.0 

0.0 

| |2960.0 

1 

0.0 

1 

0.0 

1 

38 

| | 1926.6  | 

0.0  j 

0.0 

| |2660.0  | 

0.0 

0.0 

| |3040.0 

1 

0.0 

1 

0.0 

1 

39 

j  | 1977.3  j 

0.0  1 

0.0 

|  |2730.0  j 

0.0 

0.0 

|  |3120.0 

1 

0.0 

1 

0.0 

1 

40 

| |2028.0  j 

0.0  j 

0.0 

| |2800.0  | 

0.0 

0.0 

| |3200.0 

1 

0.0 

1 

0.0 

1 

-f. 

+  - 

.... 

. + 

. + 

■++ . -+ 

. + 

•++-- . 

+ 

+ 

■  + 

1 

OASPL  | 

83.9  1 

53.7 

II  1107.5  | 

84.7 

II 

|114.9 

1 

98.8 

1 

+  - 

— 

- + 

- + 

— 

-H- . + 

. + 

-H- - 

+ 

+ 

4- 

F  -  FREQUENCY  HZ 

SPL  -  SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 

SPLA  -  A-WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  9 


(  PITCH  ANGLE:  20.7  DEG  ) 


DATA -POINT  /  RUN 


HN 

II  F  | 

SPL  | 

SPLA 

II  F 

SPL 

1 

SPLA 

1  1  F 

1 

SPL 

1 

SPLA 

1 

-++ . + 

II  50.7  | 

. 4 

91.4  | 

61.2 

•-H- - H 

II  70.0 

h - 

106.3 

■4 

1 

80.1 

■++ . 

II  80.0 

-+ 

1 

113.7 

-+ 

1 

91.2 

2 

1 1  101.4  j 

83.7  j 

64 . 6 

j 1  140 . 0 

105.2 

1 

89.1 

II  160.0 

1 

108.1 

1 

94.7 

3 

1  1  152.1  | 

0.0  j 

0.0 

II  210.0 

96.3 

1 

85.4 

II  240.0 

1 

108.7 

1 

100.1 

4 

||  202.8  | 

0.0  | 

0.0 

II  280.0 

100.0 

1 

91.4 

||  320.0 

1 

109.8 

1 

103.2 

5 

II  253.5  | 

0.0  j 

0.0 

II  350.0 

95.3 

1 

88.7 

II  400.0 

1 

105.1 

1 

100.3 

6 

||  304.2  | 

0.0  j 

0.0 

II  420.0 

86.8 

1 

82.0 

||  480.0 

1 

103.7 

1 

100.5 

7 

II  354.9  | 

0.0  j 

0.0 

II  490.0 

84.9 

1 

81.7 

j|  560.0 

1 

104.2 

1 

101.0 

8 

||  405.6  | 

0.0  j 

0.0 

II  560.0 

84.8 

1 

81.6 

||  640.0 

1 

99.6 

1 

97.7 

9 

II  456 . 3  | 

0.0  | 

0.0 

j  j  630.0 

79.7 

1 

77.8 

II  720.0 

1 

97.1 

1 

96.3 

10 

|  |  507.0  | 

0.0  | 

0.0 

II  700.0 

75.2 

1 

73.3 

|j  800.0 

1 

98.0 

1 

97.2 

11 

|  |  557.7  | 

0.0  j 

0.0 

II  770.0 

74.8 

1 

74.0 

||  880.0 

1 

94.5 

1 

93.7 

12 

||  608.4  j 

0.0  | 

0.0 

||  840.0 

71.1 

1 

70.3 

||  960.0 

1 

89.7 

1 

89.7 

13 

||  659.1  | 

0.0  | 

0.0 

II  910.0 

64.7 

1 

64.7 

| | 1040.0 

1 

91.8 

1 

91.8 

14 

|j  709.8  j 

0.0  | 

0.0 

| j  980.0 

0.0 

1 

0.0 

j  j 1120.0 

1 

87.2 

1 

87.2 

15 

| |  760.5  j 

0.0  | 

0.0 

| | 1050.0 

0.0 

1 

0.0 

| j 1200.0 

1 

86.7 

1 

87.3 

16 

1  1  811.2  j 

0.0  1 

0.0 

| |1120.0 

0.0 

1 

0.0 

| | 1280.0 

1 

81.3 

1 

81.9 

17 

||  861.9  | 

0.0  j 

0.0 

| |1190.0 

0.0 

1 

0.0 

j  | 1360.0 

1 

79.8 

1 

80.4 

18 

1  1  912.6  | 

0.0  j 

0.0 

| | 1260.0 

0.0 

1 

0.0 

| |1440.0 

1 

79.9 

1 

80.9 

19 

j j  963.3  | 

0.0  j 

0.0 

j | 1330.0 

0.0 

1 

0.0 

| | 1520.0 

1 

76.0 

1 

77.0 

20 

|  |  1014.0  | 

0.0  1 

0.0 

| | 1400.0 

0.0 

1 

0.0 

| | 1600.0 

1 

71.9 

1 

72.9 

21 

|  | 1064.7  j 

0.0  1 

0.0 

j | 1470.0 

0.0 

1 

0.0 

j | 1680.0 

1 

70.9 

1 

71.9 

22 

M1115.4  j 

0.0  j 

0.0 

|  |  1540.0 

0.0 

1 

0.0 

|  j 1760.0 

1 

70.2 

1 

71.2 

23 

|  (1166.1  | 

0.0  1 

0.0 

I  | 1610.0 

0.0 

1 

0.0 

| j 1840.0 

1 

63.2 

1 

64.4 

24 

|  |  1216.8  | 

0.0  j 

0.0 

j  |  1680.0 

0.0 

1 

0.0 

| j 1920.0 

1 

0.0 

1 

0.0 

25 

M  1267.5  | 

0.0  j 

0.0 

j  j  1750.0 

0.0 

1 

0.0 

j  |2000.0 

1 

0.0 

1 

0.0 

26 

|  j  1318.2  | 

0.0  j 

0.0 

j  j 1820.0 

0.0 

1 

0.0 

| |2080.0 

1 

0.0 

1 

0.0 

27 

||1368.9  j 

0.0  1 

0.0 

j | 1890.0 

0.0 

1 

0.0 

| |2160.0 

1 

0.0 

1 

0.0 

28 

j |  1419.6  | 

0.0  j 

0.0 

j | 1960.0 

0.0 

1 

0.0 

j  |2240.0 

1 

0.0 

1 

0.0 

29 

|  |  1470.3  j 

0.0  1 

0.0 

| |2030.0 

0.0 

1 

0.0 

| |2320.0 

1 

0.0 

1 

0.0 

30 

|  |  1521.0  | 

0.0  1 

0.0 

j |2100.0 

0.0 

1 

0.0 

j  j  2400.0 

1 

0.0 

1 

0.0 

31 

j  j  1571.7  j 

0.0  1 

0.0 

j |2170.0 

0.0 

1 

0.0 

j |2480.0 

1 

0.0 

1 

0.0 

32 

|  1  1622.4  | 

0.0  j 

0.0 

j |2240.0 

0.0 

1 

0.0 

|  |2560.0 

1 

0.0 

1 

0.0 

33 

|  j  1673.1  | 

0.0  1 

0.0 

j |2310.0 

0.0 

1 

0.0 

|  |2640.0 

1 

0.0 

1 

0.0 

34 

| | 1723.8  j 

0.0  1 

0.0 

j |2380.0 

0.0 

1 

0.0 

j  |2720.0 

1 

0.0 

1 

0.0 

35 

1 1 1774.5  | 
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1 
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II 

2 
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0.0 
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1 
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1 

45.1 

II 

3 

II  270.0  | 

0.0  | 

0.0 

II  279.9 

1 

57.7 

1 

49.1 

II 

4 

||  360.0  | 

0.0  j 

0.0 
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1 

57.3 
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52.5 
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0.0  j 

0.0 

II  466.5 

1 
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1 
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0.0  | 

0.0 
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1 

53.9 

1 
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II 
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0.0 
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1 

55.7 

1 

53.8 

II 

8 
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0.0  | 

0.0 
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1 

32.2 

1 

31.4 

II 

9 
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0.0  j 

0.0 
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1 

0.0 
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0.0 

II 

10 
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0.0  I 

0.0 

j  j  933.0 
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0.0 
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0.0 
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0.0 
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II 

12 

| | 1080.0  | 

0.0  1 
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0.0 
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0.0 

II 
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0.0 

1 

0.0 
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0.0 
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0.0 

1 

0.0 
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0.0 

1 

0.0 
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0.0 
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1 

0.0 

1 

0.0 
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0.0 
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0.0 
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0.0  1 
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0.0 
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23 
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0.0 
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0.0 

1 

0.0 
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24 
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0.0 

j |2030.0 

0.0 

1 

0.0 

II 
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1 

1 

1 
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0.0 

0.0 
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0.0 
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0.0 
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1 

1 

1 

i 
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0.0 

0.0 

||2170.0 

0.0 
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0.0 

II 

1 

1 

1 

1 
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j | 1920.0 

0.0 

0.0 

j  [2240.0 

0.0 

1 

0.0 

II 

1 

1 

1 

1 

33 

j  j 1980.0 

0.0 

0.0 

| | 21 10.0 
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1 

0.0 
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1 

1 

1 

1 
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| |2040.0 

0.0 

0.0 

| |2380.0 

0.0 
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0.0 

II 

1 

1 

1 
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0.0 

0.0 

| |2450.0 
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1 

1 
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0.0 

0.0 

| |2520.0 
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0.0 
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0.0 

0.0 
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SPLA  -  A-WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 
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DATA-POINT  /  RUN 


|  CC- 

•44 . 4 

1  / 

1 

-4 
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-4 

SPLA 

II 

-44 

1 

||  60.0  | 
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1 

80.6 

II  70.0 

109.6 

1 

83.4 

II 

2 

| |  120.0  1 

100.7 

I 

84.6 

||  140.0 

106.7 

1 

90.6 

II 

3 

1 |  180.0  1 

93.5 

1 

82.6 

II  210.0 

97.9 

1 

87.0 

II 

4 

||  240.0  | 

83.6 

1 

75.0 

j |  280.0 

102.3 

1 

93.7 

II 

5 

j|  300.0  | 

82.9 

1 

76.3 

II  350.0 

96.5 

1 

89.9 

II 

6 

||  360.0  | 

80.3 

1 

75.5 

II  420.0 

88.6 

1 

83.8 

II 

7 

||  420.0  | 

66.6 

1 

61.8 

II  490.0 

84.1 

1 

80.9 

II 

8 

II  480.0  | 

64.6 

1 

61.4 

II  560.0 

86.0 

1 

82.8 

II 

9 

| |  540.0  | 

0.0 

1 

0.0 

j|  630.0 

78.7 

1 

76.8 

II 

10 

| |  600.0  | 

0.0 

1 

0.0 

||  700.0 

76.7 

1 

74.8 

II 

11 

1 1  660.0  | 

0.0 

1 

0.0 

II  770.0 

76.5 

1 

75.7 

II 

12 

II  720.0  | 

0.0 

1 

0.0 

II  840.0 

70.0 

1 

69.2 

II 

13 

j  1  780.0  j 

0.0 

1 

0.0 

j j  910.0 

62.5 

1 

62.5 

II 

14 

II  840.0  j 

0.0 

1 

0.0 

|j  980.0 

0.0 

1 

0.0 

15 

||  900.0  | 

0.0 

1 

0.0 

| | 1050.0 

0.0 

1 

0.0 

1  1 

16 

II  960.0  j 

0.0 

1 

0.0 

j  j 1120.0 

0.0 

1 

0.0 

II 

17 

|  |  1020.0  j 

0.0 

1 

0.0 

| |1190.0 

0.0 

1 

0.0 

II 

18 

| | 1080.0  | 

0.0 

1 

0.0 

| | 1260.0 

0.0 

1 

0.0 

II 

19 

j | 1140.0  j 

0.0 

1 

0.0 

j  | 1330.0 

0.0 

1 

0.0 

11 

20 

| |  1200.0  | 

0.0 

1 

0.0 

| |  1400.0 

0.0 

1 

0.0 

II 

21 

|  |  1260.0  j 

0.0 

1 

0.0 

| | 1470.0 

0.0 

1 

0.0 
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0.0 

1 

0.0 
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0.0 
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0.0 
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0.0 

1 

0.0 
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0.0 
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0.0 
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24 
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0.0 

1 

0.0 
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0.0 

1 

0.0 

II 

25 
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0.0 

1 

0.0 

| j 1750.0 

0.0 

1 

0.0 
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0.0 

1 

0.0 

| | 1820.0 

0.0 
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0.0 
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0.0 
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0.0 
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1 
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1 
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||  70.0 
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1 

82.4 

II  75.0 

1 

113.0 

1 

90.5 

1 

1 

2 

II  120.0 

1 

97.7 

1 

81.6 

II  140.0 

(105.1 

1 

89.0 

II  150.0 

1 

109.6 

1 

96.2 

1 

1 

3 

||  180.0 

1 

93.4 

1 

82.5 

||  210.0 

(101.1 

1 

90.2 

I  |  225.0 

1 

104.2 

1 

95.6 

1 

1 

4 

II  240.0 

1 

83.8 

1 

75.2 

j  j  280 . 0 

j  97.2 

1 

88.6 

| j  300 . 0 

1 

101.3 

1 

94.7 

1 

1 

5 

j|  300.0 

1 

79.2 

1 

72.6 

jj  350.0 

j  92.6 

1 

86.0 

|  |  375.0 

1 

100.2 

1 

95.4 

1 

1 

6 

II  360.0 

1 

70.6 

1 

65.8 

jj  420.0 

|  90.4 

1 

85.6 

jj  450.0 

1 

97.1 

1 

93.9 

1 

1 

7 

||  420.0 

1 

68.0 

1 

63.2 

j  j  490.0 

j  86.3 

1 

83.1 

|  |  525.0 

1 

94.9 

1 

91.7 

1 

1 

8 

j|  480.0 

1 

63.4 

1 

60.2 

II  560.0 

j  79.3 

76.1 

||  600.0 

1 

89.1 

1 

87.2 

1 

1 

9 

||  540.0 

1 

61.9 

1 

58.7 

|  |  630.0 

|  76.7 

1 

74.8 

|  |  675.0 

1 

85.5 

1 

83.6 

1 

1 

10 

| 1  600 . 0 

1 

0.0 

1 

0.0 

jj  700.0 

j  70.8 

1 

68.9 

||  750.0 

1 

81.9 

1 

81.1 

1 

1 

11 

|  |  660.0 

1 

0.0 

1 

0.0 

||  770.0 

j  64.7 

1 

63.9 

| j  825.0 

1 

82.0 

1 

81.2 

1 

1 

12 

jj  720.0 

1 

0.0 

1 

0.0 

||  840.0 

j  66.3 

1 

65.5 

j |  900.0 

1 

78.6 

1 

78.6 

1 

1 

13 

||  780.0 

1 

0.0 

1 

0.0 

j|  910.0 

|  62.7 

1 

62.7 

II  975.0 

1 

72.8 

1 

72.8 

1 

1 

14 

jj  840.0 

1 

0.0 

1 

0.0 

j  j  980.0 

|  57.5 

1 

57.5 

|  |  1050.0 

1 

65.1 

1 

65.1 

1 

! 

15 

jj  900.0 

1 

0.0 

1 

0.0 

j  |  1050.0 

|  0.0 

1 

0.0 

|  |1125.0 

1 

63.9 

1 

64.5 

1 

1 

16 

| |  960.0 

1 

0.0 

1 

0.0 

| | 1120.0 

|  0.0 

1 

0.0 

| |  1200.0 

1 

62.2 

1 

62.8 

1 

1 

17 

|  |  1020.0 

1 

0.0 

1 

0.0 

| |  1190.0 

j  0.0 

1 

0.0 

j | 1275.0 

1 

55.1 

1 

55.7 

1 

1 

18 

|  |  1080.0 

1 

0.0 

1 

0.0 

j  |  1260.0 

j  0.0 

1 

0.0 

| |  1350.0 

1 

0.0 

1 

0.0 

1 

! 

19 

(11140.0 

1 

0.0 

1 

0.0 

|  |  1330.0 

|  0.0 

1 

0.0 

|  1 1425  -  0 

1 

0.0 

1 

0.0 

1 

1 

20 

|  |  1200.0 

1 

0.0 

1 

0.0 

|  j 1400.0 

|  0.0 

1 

0.0 

| |  1500.0 

1 

0.0 

1 

0.0 

1 

1 

21 

|  |  1260.0 

1 

0.0 

1 

0.0 

|  |  1470.0 

|  0.0 

1 

0.0 

|  |  1575.0 

1 

0.0 

1 

0.0 

1 

1 

22 

|  |  1320.0 

1 

0.0 

1 

0.0 

|  j 1540.0 

j  0.0 

1 

0.0 

| | 1650.0 

1 

0.0 

1 

0.0 

1 

1 

23 

j  |  1380.0 

1 

0.0 

1 

0.0 

|  j  1610.0 

j  0.0 

1 

0.0 

|  |  1725.0 

1 

0.0 

1 

0.0 

1 

1 

24 

| j 1440.0 

1 

0.0 

1 

0.0 

j  j 1680.0 

j  0.0 

1 

0.0 

j  j 1800.0 

1 

0.0 

1 

0.0 

1 

1 

25 

| | 1500.0 

1 

0.0 

1 

0.0 

| | 1750.0 

j  0.0 

1 

0.0 

| | 1875.0 

1 

0.0 

1 

0.0 

1 

1 

26 

| | 1560.0 

1 

0.0 

1 

0.0 

j  j  1820.0 

j  0.0 

1 

0.0 

| | 1950.0 

1 

0.0 

1 

0.0 

1 

1 

27 

j | 1620.0 

1 

0.0 

1 

0.0 

j  j 1890.0 

j  0.0 

1 

0.0 

| |2025.0 

1 

0.0 

1 

0.0 

1 

1 

28 

| | 1680.0 

1 

0.0 

1 

0.0 

| | 1960.0 

j  0.0 

1 

0.0 

| |2100.0 

1 

0.0 

1 

0.0 

1 

1 

29 

| j 1740.0 

1 

0.0 

1 

0.0 

| |2030.0 

|  0.0 

1 

0.0 

j |2175.0 

1 

0.0 

1 

0.0 

1 

1 

30 

j | 1800.0 

1 

0.0 

1 

0.0 

j |2100.0 

I  0.0 

1 

0.0 

j |2250.0 

i 

0.0 

1 

0.0 

1 

1 

31 

j  j 1860.0 

1 

0.0 

1 

0.0 

j  |2170.0 

|  0.0 

1 

0.0 

| 12325.0 

1 

0.0 

1 

0.0 

! 

1 

32 

j  | 1920.0 

1 

0.0 

1 

0.0 

| |2240.0 

j  0.0 

1 

0.0 

| |2400.0 

1 

0.0 

1 

0.0 

1 

1 

33 

| j 1980.0 

I 

0.0 

1 

0.0 

112310.0 

j  0.0 

1 

0.0 

| 12475.0 

1 

0.0 

1 

0.0 

1 

1 

34 

| |2040.0 

1 

0.0 

1 

0.0 

| |2380.0 

|  0.0 

t 

0.0 

| |2550.0 

1 

0.0 

1 

0.0 

1 

1 

35 

| |2100.0 

1 

0.0 

1 

0.0 

1 j  2450.0 

j  0.0 

1 

0.0 

| |2625.0 

1 

0.0 

1 

0.0 

1 

1 

36 

j |2160.0 

1 

0.0 

1 

0.0 

| (2520.0 

j  0.0 

1 

0.0 

j |2700.0 

1 

0.0 

1 

0.0 

! 

1 

37 

| |2220.0 

1 

0.0 

1 

0.0 

| |2590.0 

j  0.0 

1 

0.0 

| 12775.0 

1 

0.0 

1 

0.0 

1 

1 

38 

| |2280.0 

! 

0.0 

1 

0.0 

j  |2660.0 

|  0.0 

1 

0.0 

j  | 2850.0 

1 

0.0 

1 

0.0 

1 

1 

39 

| |2340.0 

1 

0.0 

1 

0.0 

|  |2730.0 

|  0.0 

1 

0.0 

j  |2925.0 

1 

0.0 

1 

0.0 

1 

1 

40 

| |2400.0 

I 

0.0 

1 

0.0 
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DNV  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  3  (  PITCH  ANGLE:  24.4  DEG  ) 
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1 
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1 
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1 

83.5 

|  75.0 

1 
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1 

91.4 

1 

1 

2 

||  120.0 

1 

98.9 

82.8 

j  140.0 

1 

106.5 

1 

90.4 

|  150.0 

1 

110.7 

1 

97.3 

1 

1 

3 

||  180.0 

1 

93.4 

82.5 

j  210.0 

1 

102.6 

1 

91.7 

j  225.0 

1 

107.3 

1 

98.7 

1 

1 

4 

||  240.0 

1 

86.6 

78.0 

j  280.0 

1 

98.8 

1 

90.2 

|  300.0 

1 

103.5 

1 

96.9 

1 

I 

5 

II  300.0 

1 

75.1 

68.5 

j  350.0 

1 

95.3 

1 

88.7 

j  375.0 

1 

104.3 

1 

99.5 

1 

1 

6 

II  360.0 

1 

77.3 

72.5 

j  420.0 

1 

92.9 

1 

88. 1 

|  450.0 

1 

100.2 

1 

97.0 

1 

1 

7 

II  420.0 

1 

72.6 

67.8 

j  490.0 

1 

87.0 

1 

83.8 

|  525.0 

1 

95.5 

1 

92.3 

1 

1 

8 

||  480.0 

1 

66.3 

63.1 

j  560.0 

1 

85.2 

1 

82.0 

j  600.0 

1 

93.7 

1 

91.8 

1 

1 

9 

jj  540.0 

1 

58.9 

55.7 

j  630.0 

1 

81.1 

1 

79.2 

j  675.0 

1 

91.7 

1 

89.8 

1 

1 

10 

||  600.0 

1 

0.0 

0.0 

j  700.0 

1 

76.5 

1 

74.6 

|  750.0 

1 

88.4 

1 

87.6 

1 

1 

11 

||  660.0 

1 

0.0 

0.0 

j  770.0 

1 

72.8 

1 
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0.0 

1 

0.0 

j  | 1890.0 

0.0 

0.0 

j 12025.0 

i 

0.0 

0.0 

28 

|  |  1680.0 

0.0 

1 

0.0 

|  j 1960.0 

0.0 

0.0 

j |2100.0 

i 

0.0 

0.0 

29 

| | 1740.0 

0.0 

1 

0.0 

| (2030.0 

0.0 

0.0 

| |2175.0 

i 

0.0 

0.0 

30 

|  |  1800.0 

0.0 

1 

0.0 

j  |2100.0 

0.0 

0.0 

j  |2250.0 

i 

0.0 

0.0 

31 

|  |  1860.0 

0.0 

1 

0.0 

| |2170.0 

0.0 

0.0 

j  |2325.0 

i 

0.0 

0.0 

32 

| | 1920.0 

0.0 

1 

0.0 

j |2240.0 

0.0 

0.0 

| |2400.0 

i 

0.0 

0.0 

33 

j  |  1980.0 

0.0 

1 

0.0 

J  j 2310.0 

0.0 

0.0 

| |2475.0 

i 

0.0 

0.0 

34 

| |2040.0 

0.0 

1 

0.0 

| |2380.0 

0.0 

0.0 

| |2550.0 

i 

0.0 

0.0 

35 

| (2100.0 

0.0 

1 

0.0 

j |2450.0 

0.0 

0.0 

j  |2625.0 

i 

0.0 

0.0 

36 

| (2160.0 

0.0 

1 

0.0 

| |2520.0 

0.0 

0.0 

| |2700.0 

i 

0.0 

0.0 

37 

| |2220.0 

0.0 

1 

0.0 

| |2590.0 

0.0 

0.0 

j  |2775.0 

i 

0.0 

0.0 

38 

| |2280.0 

0.0 

1 

0.0 

| |2660.0 

0.0 

0.0 

j |2850.0 

i 

0.0 

0.0 

39 

j  | 2340.0 

0.0 

1 

0.0 

j  12730.0 

0.0 

0.0 

j  |2925.0 

i 

0.0 

0.0 

40 

| |2400.0 

0.0 

1 

0.0 

| | 2800 . 0 

0.0 

0.0 

|  |3000.0 

i 

0.0 

0.0 

--- 

87.8 

++ - + . 4 

4-+ . 4- - 4 

II  |115.0| 

99.  1 

44 . 

4-4 . 

II 

4 . 4 

4 . 4 

|118.7| 

107.7 

-  FREQUENCY 
L  -  SOUND  PRE 
LA  -  A-WEIGHTE 


DNW  PROPELLER  NOISE  TEST 

MICROPHONE:  MP  6  (  PITCH  ANGLE:  24.4  DEG  ) 


1 

DATA 

-POINT  / 

RUN 

l 

|  cc- 

3  / 

119 

1 1  cc- 

4  /  120 

1  1  CC- 

7  / 

121 

_ _ _ 

L 

-  + 

1 

HN 

1  1  F 

1 

SPL 

1 

SPLA 

1  1  F 

i 

SPL 

SPLA 

II  F 

1 

SPL 

1 

SPLA 

_ 

1 

||  60.0 

1 

105.9 

1 

79.7 

||  70.0 

1 

113.9 

87.7 

II  75.0 

1 

115.7 

1 

93.2 

2 

II  120.0 

1 

99.7 

1 

83.6 

jj  140.0 

1 

108.4 

92.3 

jj  150.0 

1 

113.0 

1 

99.6 

3 

II  180.0 

1 

89.6 

1 

78.7 

II  210.0 

1 

99.0 

88.1 

j)  225.0 

1 

106.7 

1 

98.1 

4 

1 j  240.0 

1 

79.3 

1 

70.7 

j j  280.0 

1 

100.0 

91.4 

j j  300.0 

1 

106.2 

1 

99.6 

5 

II  300.0 

1 

78.3 

1 

71.7 

jj  350.0 

1 

95.0 

88.4 

||  375.0 

1 

101.5 

1 

96.7 

6 

|  |  360.0 

1 

69.6 

1 

64.8 

jj  420.0 

1 

86.9 

82.  1 

||  450.0 

1 

91.1 

1 

87.9 

7 

II  420.0 

1 

58.9 

1 

54.1 

jj  490.0 

1 

82.8 

79.6 

II  525.0 

1 

95.1 

1 

91.9 

8 

||  480.0 

1 

0.0 

1 

0.0 

jj  560.0 

1 

83.3 

80.1 

||  600.0 

1 

91.9 

1 

90.0 

9 

||  540.0 

1 

0.0 

1 

0.0 

j|  630.0 

1 

72.7 

70.8 

l|  675.0 

1 

81.0 

1 

79.1 

10 

II  600.0 

1 

0.0 

1 

0.0 

||  700.0 

1 

62.5 

60.6 

jj  750.0 

1 

80.9 

1 

80.1 

11 

II  660.0 

1 

0.0 

1 

0.0 

jj  770.0 

1 

0.0 

0.0 

||  825.0 

1 

79.1 

1 

78.3 

12 

||  720.0 

1 

0.0 

1 

0.0 

||  840.0 

1 

0.0 

0.0 

||  900.0 

1 

73.5 

1 

73.5 

13 

II  780.0 

1 

0.0 

1 

0.0 

||  910.0 

1 

0.0 

0.0 

||  975.0 

1 

57.8 

1 

57.8 

14 

j|  840.0 

1 

0.0 

! 

0.0 

jj  980.0 

1 

0.0 

0.0 

|  |  1050.0 

1 

0.0 

1 

0.0 

15 

||  900.0 

1 

0.0 

1 

0.0 

|  j  1050.0 

1 

0.0 

0.0 

|  |1125.0 

1 

0.0 

1 

0.0 

16 

|  j  960.0 

1 

0.0 

1 

0.0 

| j 1120.0 

1 

0.0 

0.0 

| | 1200.0 

1 

0.0 

1 

0.0 

17 

| | 1020.0 

1 

0.0 

1 

0.0 

|  |  1190.0 

1 

0.0 

0.0 

|  |  1275.0 

1 

0.0 

1 

0.0 

18 

| | 1080.0 

1 

0.0 

1 

0.0 

|  |  1260.0 

1 

0.0 

0.0 

| j 1350.0 

1 

0.0 

1 

0.0 

19 

|  |  1140.0 

1 

0.0 

1 

0.0 

j  |  1330.0 

I 

0.0 

0.0 

j | 1425.0 

1 

0.0 

1 

0.0 

20 

|  |  1200.0 

1 

0.0 

1 

0.0 

|  |  1400.0 

1 

0.0 

0.0 

j | 1500.0 

1 

0.0 

1 

0.0 

21 

|  |  1260.0 

1 

0.0 

1 

0.0 

j  j  1470.0 

1 

0.0 

0.0 

| | 1575.0 

1 

0.0 

1 

0.0 

22 

j  | 1320.0 

1 

0.0 

1 

0.0 

|  |  1540.0 

1 

0.0 

0.0 

|  | 1650.0 

1 

0.0 

1 

0.0 

23 

| | 1380.0 

1 

0.0 

1 

0.0 

|  |  1610.0 

1 

0.0 

0.0 

| |1725.0 

1 

0.0 

1 

0.0 

24 

|  j 1440.0 

1 

0.0 

1 

0.0 

j j 1680.0 

1 

0.0 

0.0 

j | 1800.0 

1 

0.0 

1 

0.0 

25 

| | 1500.0 

1 

0.0 

1 

0.0 

j  j 1750.0 

1 

0.0 

0.0 

j  j 1875.0 

1 

0.0 

1 

0.0 

26 

|  |  1560.0 

1 

0.0 

1 

0.0 

|  |  1820.0 

1 

0.0 

0.0 

| | 1950.0 

1 

0.0 

1 

0.0 

2  7 

|  j  1620.0 

1 

o.c 

1 

0.0 

|  |  1890.0 

1 

0.0 

0.0 

j |2025.0 

1 

0.0 

1 

0.0 

28 

j  |  1680.0 

1 

0.0 

1 

0.0 

j  j  1960.0 

1 

0.0 

0.0 

j  |  2100. C 

1 

0.0 

1 

0.0 

29 

| | 1740.0 

1 

0.0 

1 

0.0 

j |2030.0 

1 

0.0 

0.0 

j |2175.0 

1 

0.0 

1 

0.0 

30 

|  j 1800.0 

1 

0.0 

1 

0.0 

|  |2100.0 

1 

0.0 

0.0 

| 12250.0 

1 

0.0 

1 

0.0 

31 

j  j  1860.0 

1 

0.0 

1 

0.0 

j  12170.0 

1 

0.0 

0.0 

j  |2325.0 

1 

0.0 

1 

0.0 

32 

|  j  1920.0 

1 

0.0 

1 

0.0 

| j 2240.0 

1 

0.0 

0.0 

j |2400.0 

1 

0.0 

1 

0.0 

33 

| | 1980.0 

1 

0.0 

1 

0.0 

| |2310.0 

1 

0.0 

0.0 

| |2475.0 

1 

0.0 

1 

0.0 

34 

j |2040.0 

1 

0.0 

1 

0.0 

| 12380.0 

1 

0.0 

0.0 

j 12550.0 

1 

0.0 

1 

0.0 

35 

112100.0 

1 

0.0 

1 

0.0 

j  |2450.0 

1 

0.0 

0.0 

| |2625.0 

1 

0.0 

1 

0.0 

36 

| |2160.0 

1 

0.0 

I 

0.0 

| | 2520.0 

1 

0.0 

0.0 

j  12700.0 

1 

0.0 

i 

0.0 

37 

| |2220.0 

1 

0.0 

1 

0.0 

| | 2590.0 

1 

0.0 

0.0 

| |2775.0 

1 

0.0 

1 

0.0 

38 

j  12280.0 

1 

0.0 

1 

0.0 

j  |2660.0 

1 

0.0 

0.0 

j  |2850.0 

1 

0.0 

1 

0.0 

39 

j  |2340.0 

1 

0.0 

1 

0.0 

j  |2730.0 

1 

0.0 

0.0 

| |2925.0 

1 

0.0 

1 

0.0 

40 

j  |2400.0 

1 

0.0 

1 

0.0 

| |2800.0 

1 

0.0 

0.0 

j  | 3000.0 

1 

0.0 

1 

0.0 

1 

OASPL 

|106.9 

1 

86.3 

1  1 

(115.31 

97.3 

1  1 

| 118.3| 

105.4 

1 

+  - 

+ 

+  - 

++ - 

+ 

- + 

++ - 

+ 

+  - 

_ 

+ 

F  -  FREQUENCY  HZ 

SPL  -  SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 

SPLA  -  A -WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  7  (  PITCH  ANGLE:  24.4  DEG  ) 


+ . 

1 

1 

|  CC- 

3  / 

119 

DATA -POINT  /  RUN 

|  CC-4  /  120 

|  CC- 

7  / 

121 

-+ 

1 

1 

1 

1 

1 

HN 

II  F  | 

SPL 

1 

SPLA 

1  F 

1 

SPL 

1 

SPLA 

1  F 

1 

SPL 

1 

SPLA 

1 

1 

1 

||  60.0  | 

102.3 

1 

76.1 

|  70.0 

1 

112.1 

1 

85.9 

|  75.0 

1 

114.4 

l 

91.9 

1 

1 

2 

II  120.0  | 

91.2 

1 

75.1 

|  140.0 

1 

99.2 

1 

83.1 

j  150.0 

1 

107.9 

1 

94.5 

1 

1 

3 

II  180.0  j 

83.3 

1 

72.4 

|  210.0 

1 

93.9 

1 

83.0 

|  225.0 

1 

101.8 

1 

93.2 

1 

1 

4 

||  240.0  | 

74.9 

1 

66.3 

|  280.0 

1 

82.7 

1 

74.1 

j  300.0 

1 

85.2 

1 

78.6 

1 

1 

5 

II  300.0  | 

64.7 

1 

58.1 

j  350.0 

I 

80.4 

1 

73.8 

|  375.0 

1 

83.1 

1 

78.3 

1 

1 

6 

jj  360.0  j 

0.0 

1 

0.0 

j  420.0 

1 

77.9 

! 

73.1 

j  450.0 

1 

68.8 

t 

65.6 

1 

1 

7 

||  420.0  j 

0.0 

1 

0.0 

j  490.0 

1 

71.1 

1 

67.9 

j  525.0 

1 

82.0 

1 

78.8 

1 

1 

8 

jj  480.0  j 

0.0 

1 

0.0 

|  560.0 

1 

69.4 

1 

66.2 

|  600.0 

1 

71.0 

1 

69.1 

1 

1 

9 

||  540.0  | 

0.0 

1 

0.0 

|  630.0 

1 

52.6 

1 

50.7 

j  675.0 

1 

69.1 

1 

67.2 

1 

1 

10 

II  600.0  | 

0.0 

1 

0.0 

j  700.0 

1 

0.0 

1 

0.0 

|  750.0 

1 

71.3 

1 

70.5 

1 

1 

11 

||  660.0  | 

0.0 

1 

0.0 

|  770.0 

1 

0.0 

1 

0.0 

j  825.0 

1 

69.1 

1 

68.3 

1 

1 

12 

jj  720.0  j 

0.0 

1 

0.0 

j  840.0 

1 

0.0 

1 

0.0 

|  900.0 

1 

56.7 

1 

56.7 

1 

1 

13 

||  780.0  | 

0.0 

1 

0.0 

j  910.0 

1 

0.0 

1 

0.0 

|  975.0 

1 

0.0 

1 

0.0 

1 

1 

14 

jj  840.0  | 

0.0 

1 

0.0 

|  980.0 

1 

0.0 

1 

0.0 

j  1050.0 

1 

0.0 

1 

0.0 

1 

1 

15 

||  900.0  | 

0.0 

1 

0.0 

j  1050.0 

1 

0.0 

1 

0.0 

j  1125.0 

1 

0.0 

1 

0.0 

1 

1 

16 

||  960.0  | 

0.0 

1 

0.0 

11120.0 

1 

0.0 

1 

0.0 

| 1200.0 

1 

0.0 

1 

0.0 

1 

I 

17 

|  j  1020.0  | 

0.0 

1 

0.0 

j  1190.0 

1 

0.0 

1 

0.0 

|  1275.0 

1 

0.0 

1 

0.0 

1 

1 

18 

|  |  1080.0  | 

0.0 

1 

0.0 

| 1260.0 

1 

0.0 

1 

0.0 

|  1350.0 

I 

0.0 

1 

0.0 

1 

1 

19 

|  j  1140.0  | 

0.0 

1 

0.0 

| 1330.0 

1 

0.0 

1 

0.0 

| 1425.0 

1 

0.0 

1 

0.0 

1 

1 

20 

||1200.0  | 

0.0 

1 

0.0 

| 1400.0 

! 

0.0 

1 

0.0 

j 1500.0 

1 

0.0 

1 

0.0 

1 

1 

21 

|  j  1260.0  | 

0.0 

1 

0.0 

| 1470.0 

1 

0.0 

1 

0.0 

|  1575.0 

I 

0.0 

1 

0.0 

1 

1 

22 

|  j 1320.0  | 

0.0 

1 

0.0 

|  1540.0 

1 

0.0 

1 

0.0 

| 1650.0 

1 

0.0 

1 

0.0 

1 

1 

23 

j  | 1380.0  | 

0.0 

1 

0.0 

|  1610.0 

1 

0.0 

1 

0.0 

j 1725.0 

1 

0.0 

1 

0.0 

1 

1 

24 

| | 1440.0  | 

0.0 

1 

0.0 

j 1680.0 

1 

0.0 

1 

0.0 

j 1800.0 

1 

0.0 

1 

0.0 

1 

1 

25 

|  |  1500.0  | 

0.0 

1 

0.0 

j  1750.0 

1 

0.0 

1 

0.0 

|  1875.0 

1 

0.0 

1 

0.0 

1 

1 

26 

j  j  1560.0  j 

0.0 

1 

0.0 

| 1820.0 

1 

0.0 

1 

0.0 

| 1950.0 

1 

0.0 

1 

0.0 

1 

1 

27 

|  |  1620.0  | 

0.0 

1 

0.0 

|  1890.0 

1 

0.0 

1 

0.0 

|2'025.0 

1 

0.0 

1 

0.0 

1 

1 

28 

j  |  1680.0  | 

0.0 

1 

0.0 

|  1960.0 

1 

0.0 

1 

0.0 

12100.0 

1 

0.0 

1 

0.0 

1 

1 

29 

| | 1740.0  j 

0.0 

1 

0.0 

|2030.0 

1 

0.0 

1 

0.0 

12175.0 

1 

0.0 

1 

0.0 

1 

1 

30 

j  | 1800.0  | 

0.0 

1 

0.0 

12100.0 

1 

0.0 

1 

0.0 

12250.0 

1 

0.0 

1 

0.0 

1 

1 

31 

| | 1860.0  | 

0.0 

1 

0.0 

|2170.0 

1 

0.0 

1 

0.0 

12325.0 

1 

0.0 

I 

0.0 

1 

! 

32 

| | 1920.0  | 

0.0 

1 

0.0 

|2240.0 

1 

0.0 

1 

0.0 

12400.0 

1 

0.  '■> 

1 

0.0 

1 

1 

33 

| | 1980.0  j 

0.0 

1 

0.0 

|2310.0 

1 

0.0 

1 

0.0 

|2475.0 

1 

0.0 

1 

0.0 

1 

1 

34 

| | 2040.0  j 

0.0 

1 

0.0 

|2380.0 

1 

0.0 

1 

0.0 

(2550.0 

1 

0.0 

1 

0.0 

1 

1 

35 

||2100.0  j 

0.0 

1 

0.0 

|2450.0 

1 

0.0 

1 

0.0 

12625.0 

1 

0.0 

1 

0.0 

i 

1 

36 

j |2160.0  j 

0.0 

1 

0.0 

|2520.0 

1 

0.0 

1 

0.0 

[2700.0 

I 

0.0 

1 

0.0 

1 

1 

37 

j  |2220.0  j 

0.0 

1 

0.0 

|2590.0 

1 

0.0 

1 

0.0 

12775.0 

1 

0.0 

1 

0.0 

1 

1 

38 

| | 2280.0  j 

0.0 

1 

0.0 

12660.0 

1 

0.0 

1 

0.0 

|2850.0 

1 

0.0 

1 

0.0 

1 

1 

39 

| |2340.0  | 

0.0 

1 

0.0 

12730.0 

1 

0.0 

1 

0.0 

| 2925.0 

1 

0.0 

I 

0.0 

1 

1 

40 

|  |2400.0  | 

0.0 

1 

0.0 

|2800.0 

1 

0.0 

1 

0.0 

j 3000.0 

1 

0.0 

1 

0.0 

1 

1  1 

1  1 

* 

1 

!  , 

,  , 

T 

■ 

' 

1 

OASPL  (102.7 

1 

79.8 

1 

|H2.4| 

89.4 

j 

(115.51 

98.3 

1 

+- 

- + 

+  - 

. ++ . . 

+ 

+ 

_ 4-4- - 

+ 

+  - 

+ 

F  -  FREQUENCY  HZ 

SPL  -  SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 

SPLA  -  A-WE IGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  9 


(  PITCH  ANGLE:  24.4  DEG  ) 


DATA -POINT  /  RUN 


4- 

1 

+ 

HN 

.++ - 

- H 

-4-4- - 

h - 

-4- 

-4-4- - 

-+ 

1 

-4- 

-4- 

1 

-4 

SPLA 

4- 

1 

1  !  F  | 

SPL 

SPLA 

II  F 

SPL 

1 

SPLA 

1  1  F 

SPL 

-++ . 4 

. 4 

-4-4- - 1 

1- - 
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II 

1 

1 

1 

4 

II  320.0 

1 105.0 

1 

98.4 

1  172.4  j 

0.0  | 

0.0 

II 

1 

1 

1 

5 

II  400.0 

j 104.0 

1 

99.2 

|  215.5  | 

0.0  j 

0.0 

II 

1 

1 

1 

6 

||  480.0 

1 104.1 

1 

100.9 

|  258.6  | 

0.0  j 

0.0 

II 

1 

1 

1 

7 

II  560.0 

j 101. 1 

1 

97.9 

j  301.7  | 

0.0  j 

0.0 

II 

1 

1 

1 

8 

||  640.0 

|  97.8 

1 

95.9 

|  344.8  j 

0.0  j 

0.0 

II 

1 

1 

1 

9 

||  720.0 

j  93.7 

1 

92.9 

j  387.9  | 

0.0  j 

0.0 

II 

1 

1 

1 

10 

|  |  800.0 

|  93.7 

1 

92.9 

j  431.0  j 

0.0  | 

0.0 

II 

1 

1 

1 

11 

||  880.0 

|  91.8 

1 

91.0 

j  474.1  j 

0.0  | 

0.0 

II 

1 

1 

1 

12 

II  960.0 

j  87.9 

1 

87.9 

j  517.2  j 

0.0  | 

0.0 

II 

1 

1 

1 

13 

| |1040.0 

|  84.2 

I 

84.2 

j  560.3  j 

0.0  | 

0.0 

II 

1 

1 

1 

14 

j | 1120.0 

|  83.2 

1 

83.2 

j  603.4  j 

0.0  j 

0.0 

II 

1 

1 

1 

15 

|  j  1200.0 

|  81.2 

1 

81.8 

|  646.5  | 

0.0  | 

0.0 

II 

1 

1 

1 

16 

|  | 1280.0 

|  75.4 

1 

76.0 

j  689.6  j 

0.0  I 

0.0 

II 

1 

1 

1 

17 

|  |  1360.0 

|  75.6 

1 

76.2 

|  732.7  j 

0.0  1 

0.0 

II 

1 

1 

t 

18 

| j 1440.0 

|  69.0 

1 

70.0 

j  775.8  j 

0.0  1 

0.0 

II 

1 

1 

1 

19 

j  j 1520.0 

|  69.3 

1 

70.3 

|  818.9  j 

0.0  j 

0.0 

II 

1 

1 

1 

20 

j |  1600.0 

|  61.3 

1 

62.3 

|  862.0  j 

0.0  j 

0.0 

II 

1 

1 

1 

21 

| | 1680.0 

j  0.0 

1 

0.0 

|  905.1  j 

0.0  1 

0.0 

II 

1 

1 

1 

22 

| |  1760.0 

j  0.0 

1 

0.0 

|  948.2  | 

0.0  1 

0.0 

II 

1 

1 

1 

23 

j  j 1840.0 

|  0.0 

1 

0.0 

|  991.3  | 

0.0  1 

0.0 

II 

1 

1 

1 

24 

|  j  1920.0 

|  0.0 

1 

0.0 

|1034.4  j 

0.0  j 

0.0 

II 

1 

1 

1 

25 

| |2000.0 

j  0.0 

1 

0.0 

|1077.5  | 

0.0  I 

0.0 

II 

1 

1 

1 

26 

I |2080.0 

j  0.0 

1 

0.0 

11120.6  j 

0.0  1 

0.0 

II 

1 

1 

1 

27 

j  |2160.0 

|  0.0 

1 

0.0 

|1163. 7  | 

0.0  1 

0.0 

II 

1 

1 

1 

28 

|  |2240.0 

j  0.0 

1 

0.0 

11206.8  j 

0.0  1 

0.0 

II 

1 

1 

1 

29 

|  |2320.0 

|  0.0 

1 

0.0 

11249.9  | 

0.0  1 

0.0 

II 

1 

1 

! 

30 

| |2400.0 

j  0.0 

1 

0.0 

11293.0  j 

0.0  I 

0.0 

II 

1 

1 

1 

31 

| |2480.0 

|  0.0 

1 

0.0 

|1336.1  j 

0.0  1 

0.0 

II 

1 

1 

1 

32 

j  |2560.0 

j  0.0 

1 

0.0 

|1379. 2  | 

0.0  1 

0.0 

II 

1 

1 

1 

33 

| |2640.0 

|  0.0 

1 

0.0 

11422.3  | 

0.0  j 

0.0 

II 

1 

1 

1 

34 

| |2720.0 

j  0.0 

1 

0.0 

11465.4  | 

0.0  1 

0.0 

II 

1 

1 

1 

35 

| |2800.0 

j  0.0 

1 

0.0 

11508.5  j 

0.0  1 

0.0 

II 

1 

1 

1 

36 

|  |2880.0 

|  0.0 

1 

0.0 

11551.6  | 

0.0  | 

0.0 

II 

1 

1 

1 

37 

j  |2960.0 

j  0.0 

1 

0.0 

j  1594 . 7  j 

0.0  j 

0.0 

II 

1 

1 

1 

38 

| |3040.0 

j  0.0 

1 

0.0 

11637.8  j 

0.0  1 

0.0 

II 

1 

1 

1 

39 

| |3120.0 

|  0.0 

1 

0.0 

[1680.9  | 

0.0  1 

0.0 

II 

1 

1 

1 

40 

| |3200.0 

|  0.0 

1 

0.0 

|1724. 0  j 

0.0  I 

0.0 

II 

1 

1 

1 

OASPL 

|116.0 

|107.7  | 

1  1 

87.1  1 

57.2 

II 

1 

1 

+■ 

.... 

■+ . 

+• 

- + 

-+ . + 

- + 

++-- 
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. + . 

F  -  FREQUENCY  HZ 

SPL  -  SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 

SPLA  -  A -WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  4  (  PITCH  ANGLE:  24.4  DEG  ) 


DATA -POINT  /  RUN 


1  SPL  SPLA 


1 

||  80.0 

114.9 

92.4 

II  43.1 

84.0 

49.4 

II 

2 

II  160.0 

111.6 

98.2 

||  86.2 

79.7 

57.2 

II 

3 

II  240.0 

111.9 

103.3 

||  129.3 

67.0 

50.9 

II 

4 

II  320.0 

109.2 

102.6 

II  172.4 

0.0 

0.0 

II 

5 

j 1  400.0 

107.4 

102.6 

1  1  215.5 

0.0 

0.0 

II 

6 

II  480.0 

105.7 

102.5 

j  j  258.6 

0.0 

0.0 

II 

7 

II  560.0 

104.6 

101.4 

II  301.7 

0.0 

0.0 

II 

8 

||  640.0 

103.1 

101.2 

II  344.8 

0.0 

0.0 

II 

9 

II  720.0 

99.5 

98.7 

II  387.9 

0.0 

0.0 

II 

10 

II  800.0 

98.1 

97.3 

j  j  431.0 

0.0 

0.0 

II 

11 

||  880.0 

96.4 

95.6 

|  |  474.1 

0.0 

0.0 

II 

12 

| j  960.0 

92.7 

92.7 

II  517.2 

0.0 

0.0 

II 

13 

| j 1040.0 

91.9 

91.9 

| j  560.3 

0.0 

0.0 

II 

14 

| 11120.0 

90.6 

90.6 

||  603.4 

0.0 

0.0 

II 

15 

| | 1200.0 

86.6 

87.2 

j|  646.5 

0.0 

0.0 

II 

16 

| | 1280.0 

82.6 

83.2 

j|  689.6 

0.0 

0.0 

II 

17 

j | 1360.0 

83.1 

83.7 

||  732.7 

0.0 

0.0 

II 

18 

j  j 1440.0 

79.1 

80.1 

||  775.8 

0.0 

0.0 

II 

19 

|  |  1520.0 

76.6 

77.6 

j |  818.9 

0.0 

0.0 

II 

20 

| | 1600.0 

71.2 

72.2 

II  862.0 

0.0 

0.0 

II 

21 

|  |  1680.0 

69.5 

70.5 

||  905.1 

0.0 

0.0 

II 

22 

| | 1760.0 

68.8 

69.8 

| j  948.2 

0.0 

0.0 

II 

23 

|  j 1840.0 

0.0 

0.0 

||  991.3 

0.0 

0.0 

II 

24 

j  j 1920.0 

0.0 

0.0 

j  j 1034.4 

0.0 

0.0 

II 

25 

j  | 2000.0 

0.0 

0.0 

j  | 1077.5 

0.0 

0.0 

II 

26 

| |2080.0 

0.0 

0.0 

j  |  1120.6 

0.0 

0.0 

II 

27 

j  |2160.0 

0.0 

0.0 

|  j 1163.7 

0.0 

0.0 

II 

28 

j  |2240.0 

0.0 

0.0 

| | 1206.8 

0.0 

0.0 

II 

29 

| |2320.0 

0.0 

0.0 

j  j 1249.9 

0.0 

0.0 

II 

30 

j  |2400.0 

0.0 

0.0 

j | 1293.0 

0.0 

0.0 

II 

31 

| | 2480.0 

0.0 

0.0 

| | 1336.1 

0.0 

0.0 

II 

32 

| |2560.0 

0.0 

0.0 

j  j 1379.2 

0.0 

0.0 

1 1 

33 

| |2640.0 

0.0 

0.0 

| | 1422.3 

0.0 

0.0 

II 

34 

| |2720.0 

0.0 

0.0 

j  | 1465.4 

0.0 

0.0 

1 1 

35 

| | 2800.0 

0.0 

0.0 

j  j 1508.5 

0.0 

0.0 

II 

36 

| |2880.0 

0.0 

0.0 

| j 1551.6 

0.0 

0.0 

II 

37 

|  j 2960.0 

0.0 

0.0 

j  j 1594.7 

0.0 

0.0 

II 

38 

| |3040.0 

0.0 

0.0 

j  |  1637.8 

0.0 

0.0 

II 

39 

| |3120.0 

0.0 

0.0 

j  |  1680.9 

0.0 

0.0 

II 

40 

j  j 3200.0 

0.0 

0.0 

j j  1724.0 

0.0 

0.0 

II 

|  SPL  |  SPLA  | 


OASPL 


|119.3  |111.2 


|  85.4 


FREQUENCY  HZ 

SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 
A -WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


DNW  PRO.  LLER  NOISE  TEST 


MICROPHONE:  MP  5  (  PITCH  ANGLE:  24.4  DEG  ) 


DATA -POINT  /  RUN 


j  cc- 

5  / 

123 

1  1  CC- 

6  /  122 

II 

■--- 

-++ . 

-  + 

-+ 

-++ . 4 

. 4 

-44-- 

. 4- 

- 4- - 

HN 

1  1  F 

1 

SPL 

1 

SPLA 

II  F  I 

SPL  | 

SPLA 

II 

F  I 

SPL  I  SPLA 

— 

-++ . 

-4 

-+ 

-4-4 . 4 

- 4 

-4-4-- 

. 4- 

- 4. - 

1 

M  80.0 

117.5 

1 

95.0 

II  43. 1  | 

81.0 

46.4 

II 

1 

1 

2 

|j  160.0 

112.7 

1 

99.3 

||  86.2  j 

0.0 

0.0 

II 

1 

1 

3 

||  240.0 

110.3 

1 

101.7 

II  129.3  j 

0.0 

0.0 

II 

1 

1 

4 

II  320.0 

113.4 

I 

106.8 

1  1  172.4  | 

0.0 

0.0 

li 

1 

1 

5 

| |  400 . 0 

108.0 

1 

103.2 

II  215.5  | 

0.0 

0.0 

II 

1 

1 

6 

II  480.0 

102.5 

1 

99.3 

II  258.6  | 

0.0 

0.0 

II 

1 

1 

7 

| |  560.0 

103.9 

1 

100.7 

jj  301.7  j 

0.0 

0.0 

II 

1 

1 

8 

||  640.0 

102.6 

1 

100.7 

II  344.8  j 

0.0 

0.0 

II 

1 

1 

9 

||  720.0 

98.2 

1 

97.4 

jj  387.9  j 

0.0 

0.0 

II 

1 

1 

10 

(j  800.0 

96.0 

1 

95.2 

1 1  431.0  j 

0.0 

0.0 

II 

1 

1 

11 

||  880.0 

93.2 

1 

92.4 

|  j  474.1  | 

0.0 

0.0 

II 

1 

1 

12 

||  960.0 

92.9 

1 

92.9 

II  517.2  j 

0.0 

0.0 

II 

1 

1 

13 

j | 1040.0 

90.5 

1 

90.5 

jj  560.3  j 

0.0 

0.0 

II 

1 

1 

14 

j  j  1120.0 

86.2 

1 

86.2 

j  j  603.4  j 

0.0 

0.0 

II 

1 

1 

15 

|  |  1200.0 

84.5 

1 

85.1 

II  646.5  | 

0.0 

0.0 

II 

1 

1 

16 

|  |  1280.0 

84.2 

1 

84.8 

j|  689.6  j 

0.0 

0.0 

II 

1 

1 

17 

j | 1360.0 

78.5 

1 

79.1 

II  732.7  j 

0.0 

0.0 

II 

1 

1 

18 

| | 1440.0 

75.0 

1 

76.0 

II  775.8  j 

0.0 

0.0 

II 

1 

1 

19 

| | 1520.0 

74.5 

1 

75.5 

||  818.9  j 

0.0 

0.0 

II 

1 

1 

20 

| j  1600.0 

70.2 

1 

71.2 

||  862.0  j 

0.0 

0.0 

II 

1 

1 

21 

| j 1680.0 

62.7 

1 

63.7 

II  905.1  | 

0.0 

0.0 

II 

1 

1 

22 

| | 1760.0 

0.0 

i 

0.0 

||  948.2  j 

0.0 

0.0 

II 

1 

1 

23 

| |  1840.0 

0.0 

1 

0.0 

||  991.3  | 

0.0 

0.0 

II 

1 

1 

24 

| | 1920.0 

0.0 

1 

0.0 

|  |  1034.4  j 

0.0 

0.0 

II 

1 

1 

25 

| |2000.0 

0.0 

1 

0.0 

| | 1077.5  | 

0.0 

0.0 

II 

1 

1 

26 

| |2080.0 

0.0 

1 

0.0 

|  j  1120.6  j 

0.0 

0.0 

II 

1 

1 

27 

j (2160.0 

0.0 

1 

0.0 

j  |1163.7  | 

0.0 

0.0 

II 

1 

1 

28 

| |2240.0 

0.0 

1 

0.0 

j  |  1206.8  | 

0.0 

0.0 

II 

1 

1 

29 

| |2320.0 

0.0 

1 

0.0 

|  1 1249.9  j 

0.0 

0.0 

II 

1 

1 

30 

j |2400.0 

0.0 

1 

0.0 

| j  1293.0  | 

0.0 

0.0 

II 

1 

1 

31 

| |2480.0 

0.0 

1 

0.0 

|  |  1336.1  j 

0.0 

0.0 

II 

1 

1 

32 

j |2560.0 

0.0 

1 

0.0 

j j  1379.2  | 

0.0 

0.0 

II 

1 

1 

33 

| |2640.0 

0.0 

1 

0.0 

j j  1422.3  | 

0.0 

0.0 

II 

1 

1 

34 

j |2720.0 

0.0 

1 

0.0 

j  j  1465.4  | 

0.0 

0.0 

II 

1 

1 

35 

j |2800.0 

0.0 

1 

0.0 

|  |  1508 . 5  | 

0.0 

0.0 

II 

1 

1 

36 

| |2880.0 

0.0 

1 

0.0 

111551.6  j 

0.0 

0.0 

1 1 

1 

1 

37 

j (2960.0 

0.0 

1 

0.0 

j  j  1594.7  | 

0.0 

0.0 

II 

1 

1 

38 

|  j  3040.0 

0.0 

1 

0.0 

|  |  1637 . 8  j 

0.0 

0.0 

II 

1 

1 

39 

j  |3120.0 

0.0 

1 

0.0 

j  j  1680.9  j 

0.0 

0.0 

II 

1 

1 

40 

| |3200.0 

0.0 

! 

0.0 

|  |  1724.0  | 

0.0 

0.0 

II 

1 

1 

.... 
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+ 

+ 
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OASPL 

|120.8 

1111.5 

1!  1 

810  1 

46.4 

II 

1 

1 

— 

+ 

+ 
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F  -  FREQUENCY  HZ 

SPL  -  SOUND  PRESSURE  LEVEL  DB  RE  2E-5  PA 

SPLA  -  A -WEIGHTED  SOUND  PRESSURE  LEVEL  DBA  RE  2E-5  PA 


'f 


DNW  PROPELLER  NOISE  TEST 

MICROPHONE:  MP  6  (  PITCH  ANGLE:  24.4  DEG  ) 


+ . 

1 

1 

|  cc- 

5  / 

123 

DATA -POINT  /  RUN 

|  |  CC-6  /  122 

II 

. + 

1 

1 

1 

1 

HN 

II  F 

1 

SPL 

1 

SPLA 

II  F  | 

SPL  | 

SPLA 

II 

F  1 

SPL  I 

SPLA  1 

1 

1 

||  80.0 

1 

118.9 

1 

96.4 

II  43.1  | 

73.8  | 

39.2 

II 

1 

1 

1 

1 

2 

||  160.0 

1 

111.2 

1 

97.8 

II  86.2  | 

0.0  | 

0.0 

II 

1 

1 

1 

1 

3 

||  240.0 

1 

109.7 

1 

101.1 

jj  129.3  j 

0.0  j 

0.0 

II 

1 

1 

1 

1 

4 

jj  320.0 

1 

110.2 

1 

103.6 

1  1  172.4  j 

0.0  j 

0.0 

II 

1 

1 

1 

1 

5 

||  400.0 

1 

103.3 

1 

98.5 

j  |  215.5  | 

0.0  | 

0.0 

II 

1 

1 

1 

1 

6 

jj  480.0 

1 

99.8 

1 

96.6 

jj  258.6  j 

0.0  | 

0.0 

II 

1 

1 

1 

1 

7 

||  560.0 

1 

101.4 

1 

98.2 

II  301.7  j 

0.0  j 

0.0 

II 

1 

1 

1 

1 

8 

jj  640.0 

1 

94.8 

1 

92.9 

jj  344.8  j 

0.0  j 

0.0 

II 

1 

1 

1 

1 

9 

||  720.0 

1 

80.4 

1 

79.6 

II  387.9  | 

0.0  | 

0.0 

II 

1 

1 

1 

1 

10 

jj  800.0 

1 

91.3 

1 

90.5 

II  431.0  | 

0.0  j 

0.0 

II 

1 

1 

1 

1 

11 

jj  880.0 

1 

87.3 

1 

86.5 

j j  474.1  | 

0.0  j 

0.0 

II 

1 

1 

1 

1 

12 

||  960.0 

1 

80.3 

1 

80.3 

jj  517.2  j 

0.0  | 

0.0 

11 

1 

1 

1 

1 

13 

| | 1040.0 

1 

80.9 

1 

80.9 

|  |  560.3  | 

0.0  j 

0.0 

II 

1 

1 

1 

1 

14 

| | 1120.0 

1 

77.4 

1 

77.4 

jj  603.4  | 

0.0  j 

0.0 

II 

1 

1 

1 

1 

15 

| | 1200.0 

1 

65.6 

1 

66.2 

||  646.5  j 

0.0  1 

0.0 

II 

1 

1 

1 

I 

16 

|  |  1280.0 

1 

0.0 

1 

0.0 

jj  689.6  | 

0.0  1 

0.0 

II 

1 

1 

1 

1 

17 

|  j  1360.0 

1 

0.0 

1 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  2  (  PITCH  ANGLE:  29.5  DEG  ) 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  3  (  PITCH  ANGLE:  29.5  DEG  ) 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  4  (  PITCH  ANGLE:  29.5  DEG  ) 


+ . 

1 

1 

DATA 

-POINT 

/ 

RUN 

1 

|  DC- 

i  / 

115 

3  / 

114 

II 

+ 

— 

-++ - 

-+ 

-+ 

-++ - 

-  + 

-+ 

-++ - 

--+- 

- + - 

1 

HN 

1  1  F 

1 

SPL 

! 

SPLA 

1  1  F 

1 

SPL 

1 

SPLA 

1  1  F 

1 

SPL  1  SPLA 

+ 

— 

-++ . 

-+ 

-+ 

-++ - 

-  + 

-+ 

--H- . 

--+- 

. + . 

1 

1 

||  60.0 

1 

110.4 

1 

84.2 

||  70.0 

1 

115.3 

1 

89 . 1 

II 

1 

1 

i 

2 

jj  120.0 

1 

105.0 

1 

88.9 

jj  140.0 

1 

111.1 

1 

95.0 

II 

1 

1 

1 

3 

||  180.0 

1 

98.5 

1 

87.6 

||  210.0 

1 

105.5 

1 

94.6 

II 

1 

1 

1 

4 

j|  240.0 

1 

91.6 

1 

83.0 

jj  280.0 

1 

104.1 

1 

95.5 

II 

1 

1 

1 

5 

II  300.0 

1 

86 . 1 

1 

79.5 

||  350.0 

1 

98.9 

1 

92.3 

II 

1 

1 

1 

6 

jj  360.0 

1 

85.2 

1 

80.4 

| |  420.0 

1 

95.7 

1 

90.9 

II 

1 

1 

1 

7 

jj  420.0 
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DNW  PROPELLER  NOISE  TEST 


MICROPHONE:  MP  9  (  PITCH  ANGLE:  29.5  DEG  ) 
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DNW  PROPELLER  NOISE  TEST 
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Comments  on  Data  Interpretation 


In  the  preceeding  chapters  acoustic  as-measured  data  are  pre¬ 
sented  in  terms  of  pressure-time  histories  and  narrow-band  spec¬ 
tra  for  all  microphone  positions  MP  1  to  MP  9*. 

As  stated  in  the  "Executive  Report”  to  this  Appendix  all  data 
have  been  analysed  regardless  of  occasional  microphone  drop-outs 
or  the  occurrence  of  external  pressure  disturbances  which  may 
distort  the  propeller  noise-signature  completely. 

To  avoid  erroneous  data  interpretation,  the  following  list  sum¬ 
marizes  all  those  data-points  (within  the  total  test-program) 
which  should  be  deleted  with  respect  to  the  microphone  position 
indicated: 

Microphone  Position  MP  3: 

Delete  analyses  of  Data  Points  BC-4 

BC-5  . 


Microphone  Position  MP  6: 


Subprogram 

Delete  analyses  of  Data  Points 

Basic  Program 

AN-1,2,3,4,5,7;  BN-1,2,3,4,5,6,61,7 

BC-1 , 2 , 3 , 4 , 5 , 6 , 6 1 , 7 

Installation  Effect 


FNC-7, 8, 3,10,11,12 


In  addition,  noise  data  acquired  at  microphone  position  MP  7 
should  be  interpreted  with  care  for  such  data-points  which 
combine  low  propeller  rotational  speeds  with  high  tunnel  flow- 
velocities.  Respective  data  are  often  disturbed  due  to  the  ef¬ 
fects  of  microphone  vibration.  In  each  of  these  cases  the  res¬ 
pective  averaged  pressure-time  history  and  the  corresponding 
level-spectrum  should  be  inspected  carefully.  If  both  data  re¬ 
presentations  do  not  exhibit  any  periodic  behaviour  the  respec¬ 
tive  analysis  should  not  be  interpreted. 

On  top  of  the  averaged  pressure-time  history  plot  the  number  of 
averages  as  well  as  the  magnitude  of  "disturbance-pressure-  amp¬ 
litudes"  (which  have  been  detected  and  deleted  within  the  ana¬ 
lysed  time-interval)  are  indicated,  the  latter  by  AP.  In  case  of 
completely  distorted  propeller  noise  signatures,  Ap  generally 
assumes  values  of  496%  (referenced  to  the  minimum  peak-to-peak 
pressure  amplitude  within  the  total  number  of  propeller  revolu¬ 
tions  analysed),  if  even  higher  disturbance  amplitudes  occur, 
respective  data  analyses  are  marked  by  AP  >  ***  and  should  be 
deleted.  Lists  of  harmonic  levels  in  this  case  often  contain 
just  one  level-value  for  the  fundamental  frequency  (HN=1)  which 
then  however  has  no  physical  meaning. 

Therefore,  data  interpretation  should  not  be  solely  based  on  the 
listing  of  harmonic  levels.  In  particular,  if  only  one  harmonic 
level  at  HN=1  is  listed,  a  careful  inspection  of  the  respective 
level-spectrum  (as  calculated  from  the  averaged  time-history)  is 
necessary  to  ensure  the  physical  relevance  of  this  harmonic  lev- 


